To shoot with a cine camera is no more 
difficult than taking a snapshot But making a 
film that is ' 



Making a film that is good enough to please 
others requires discriminate choice of cine 
equipment, continuity of technique and pur- 
poseful approach to its subject matter. Making a 
good film isn't magic and it isn't a science 
either, but it does need some knowledge and a 
little common sense. You will find all that in 
this book. 

First things first it tells you about the prin- 
ciples that make a movie move, 

It then describes ho\v to manipulate the cine 
camera and how to get technically satisfactory 
results. 

Proceeding from the single shot to the story- 
telling sequence it leads you step by step into 
the anatomy of movie making, 

Going into technical details it classifies, com- 
pares and explains films, filters^ and exposure 
meters and other accessory equipment. 

It devotes, of course, a special chapter to 
colour. 

It deals not oirfy with filming outdoors but 
also indoors both in terms of equipment and 
method. 

It covers the production of titles, the use of 
tricks and of special effects, 

It has chapters on the art of film editing, 
the technique of projection and tie novel appli- 
cations of sound. 

It has a wealth of tables on faults and their 
remedies and an exceptionally comprehensive 
glossary both of the technical and colloquial 
terms used in film making. 
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Introduction 



IF YOU HAVE a cine camera, you will be anxious to get down 
to making films without delay. But before you do so, you need 
to know something of the fundamentals of cinematography. 

If you do not yet own a camera or projector, you will have 
to decide on one and on which gauge of film to use. Once you 
have made your choice, it is at least inconvenient, and may be 
expensive, to go back on it. Parts of this book are designed to 
assist you in selecting the camera and gauge that suit your 
needs. 

This book does not tell you how to load your camera, nor 
where the release button and the other controls are; these 
depend on the design of the camera, and the instruction book 
is there for that. If you have not got an instruction book, the 
manufacturer, or your dealer, can probably help. Full details 
on specific camera makes are also given in Focal Press Camera 
Guides. 

What we have attempted to do is to tell you what to film, 
when to film it, and how to do it. 



How Motion Pictures Move 



IF YOU ARE ACCUSTOMED to using a still camera, you will 
need a different approach to picture-making when it comes to 
cinematography. And the better you understand how to tell 
stories in moving pictures, the better your films will be and the 
greater the pleasure that they will give. 

Let us start then with a bird's eye view of the essentials of 
movie-making; later we can nil in the details. We hope in 
this way to offer a short cut to successful movies. 

Reproducing Movement 

A still and a cine camera have much in common. The optical 
design is similar in both, as are the chemical processes that the 
film undergoes during and after exposure. A still camera re- 
cords a single exposure of a subject in a particular attitude; a 
cine camera takes a succession of still pictures or frames at 
brief and regular intervals. 

The film must come to rest momentarily to enable the 
camera to record the individual images, and this normally 
happens sixteen times each second. 

You may ask how a series of isolated images of continuous 
movement can reproduce movement in its entirety on the 
cinema screen. Most movements, whether of long or short 
duration, are continuous, whereas cine film moves intermit- 
tently in both camera and projector to reproduce motion. 

The sequence of operations is perhaps easier to understand 
if we consider how cine film runs through the projector. Each 
one of the long sequence of images contained in a complete 
scene remains stationary behind the projector lens for an 
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instant, during which it is projected on the screen. It is then 
pulled down rapidly by the film transport mechanism and the 
next image takes its place. The movement of the film is ob- 
scured from the audience by a shutter which is timed to reopen 
when the next image is stationary behind the lens ready to be 
projected. This is a very simplified description of a rather com- 
plicated mechanism, but indicates what in effect happens. 

We thus have on the screen a rapid succession of images 
alternating with dark periods. As the retina of the human eye 
retains impressions for a fraction of a second, each new image 
does not immediately fade, but is superimposed on the pre- 
ceding one. In this way static images, when projected for a 
fraction of a second at very brief intervals, give a perfect illusion 
of continuous movement. 

Broadly speaking the same cycle of operations takes place 
in the camera, too. Thus in the camera the film comes to rest 
behind the lens, the shutter opens to admit the light, the image 
is recorded, the shutter closes, and the film is moved on one 
frame. All that takes place again sixteen times a second. 

In this way, the whole sequence of a movement is recorded 
as a series of still pictures on the strip of film. 

Cine Film Types 

The sensitive material used in filming is closely related to other 
photographic films in principle. 

The professional movie-maker in fact uses negative film in his 
camera, from which positive prints are then made for projection, 
just as prints are made of black-and-white snapshots. The main 
difference is that the strip of images of a motion picture print is 
made on a transparent film base, and not on paper. 

But as an alternative, amateur cinematographers can use the 
same actual strip of film for both shooting and viewing by 
projection, which is much more economical. This is possible 
by the use of a special reversal emulsion which is developed to 
give a direct positive image, instead of a negative. 

Films of this reversal type are available for both black-and- 
white and colour filming in all the three gauges or sizes (page 
15). Various emulsions are supplied for filming under the 
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THE CINE CAMERA AND FILM 




Left: Film transport in the camera. 
I. Feed spool. 2. Upper film loop. 3. Gate. 
4. Aperture. 5. Claw. 6. Lens. 7, Rotary 

utter. 8. Take-up spool. 9. Sprocket. 

e claw, 5, shutter 6, and sprocket 9 
are geared together. The claw advances 
the film while the shutter is closed. 
When the shutter opens the film comes 
to rest momentarily in the gate. The 
film is driven continuously by the 
sprocket 9, so the upper loop 2 and the 
corresponding lower loop must be large 
enough to permit the film to move inter- 
mittently through the gate. 



Right: Sub-standard film gauges 
compared. The illustrations are 
smaller than actual size, but in the 
correct relative proportions. 
Most 8 mm. cameras take double- 
8 film, which is 16 mm. wide 
before exposure. The picture 
aperture of such cameras extends 
over half the width of the film 
only, which is run twice through 
the camera, processed, then split 
longitudinally for projection. 





Left: The film transport works to- 
gether with the shutter, I. Frame A is 
exposed, in the gate. 2. Claw engages 
film perforation, shutter starts to close. 

3, light is cut off, claw pulls down film. 

4. Shutter uncovers frame B as claw 
disengages film. 

This cycle of operations takes place 
16 times per second with the camera 
running at the normal speed for silent 
films. The result is a series of still pic- 
tures, each of which records a different 
phase of movement in the original sub- 
ject. After processing, these pictures are 
projected in rapid succession on the 
screen, where they blend into a con- 

\' tinuous image and reproduce an illu- 
sion of the original movement. 



most varied conditions both by daylight and artificial light. 

The purchase price of reversal film usually covers the cost 
of processing, so that it is only necessary to hand the exposed 
film to a photo dealer or post it direct to the manufacturer's 
processing laboratory, and it will be returned ready for projec- 
tion without further charge. 

Home processing of black-and-white reversal film is not 
beyond the ability of the advanced amateur, though particular 
care is required to obtain satisfactory results. Colour film, 
however, is quite another story; only the film manufacturer 
himself or specialized laboratories are equipped to handle it. 

An advantage of laboratory processing of black-and-white 
film is that special machinery is available to provide a consider- 
able degree of compensation for exposure errors. This has an 
obvious appeal to the beginner in cinematography, whose main 
concern is to get the exposure right. 

All modern black-and-white emulsions are of the panchro- 
matic or "pan" type, which means that they are about equally 
sensitive to all visible colours. Films are nowadays made in a 
range of speeds or general sensitivities; this makes filming 
possible under a wide variety of conditions. 

When darkness falls, there is no need to put the camera away. 
If it is loaded with fast film, you can shoot illuminated street 
signs, firework displays, camp fires, to mention only three 
possibilities. 

Colour Film 

Besides black-and-white film, the amateur can also use 
colour film in any gauge. The attraction of natural colour needs 
no stressing; and now that colour film is available almost 
everywhere, many workers have entirely given up using black- 
and-white film. On a bright sunny day, when the subject faces 
the light, colour filming presents no difficulty at all, and the 
simple exposure guide enclosed with the film is quite reliable. 
But where conditions are not straightforward, for instance with 
part of the scene in deep shadow, or when shooting against the 
light, colour film has much less latitude than black-and-white 
in dealing with exposure errors. 



Film Gauges 

Three gauges of film are available for amateur use: 8 mm., 
9.5 mm., and 16 mm. This is the actual width of the film as it 
runs through the projector. All three gauges have sprocket 
holes or perforations along their length; the driving sprockets 
and claws of camera or projector engage in these to transport 
the film. The type of perforation varies with the gauge. 

The choice will depend on a number of factors, the relative 
importance of which is largely a personal matter. The smaller 
the gauge, the cheaper the running cost; the larger, the nearer 
the quality approaches the standard of professional film-makers. 

But as small gauge apparatus has to be made with great 
precision, its first cost can be considerable. Unlike still work 
which needs only a camera, movie-making calls for both 
camera and projector; and the cost is, very roughly, the same 
for each. If you start filming on one gauge and later decide to 
change to another, you may run into unexpected expense. 
Unless you buy a dual-gauge projector you will still need the 
old projector to project old films. 



Mechanical Principles 

As explained, the camera must transport the film intermittently 
so that at least sixteen pictures per second are exposed. 

Inside the camera the film is loaded by spool or a special 
magazine. It passes into the gate, or picture aperture, where a 
pressure plate bears on it from behind, keeping it absolutely 
flat. A claw mechanism is synchronized with the shutter move- 
ment so that when the film comes to rest, the shutter opens and 
the lens forms an image on it. As the shutter closes, the claw 
engages the film and advances it by one picture. The process of 
uncovering the lens and advancing the film goes on alternately 
so fast as to seem continuous for as long as the release button 
is pressed. 

The film emerges from the gate and is threaded over a 
sprocket which feeds it to the take-up spool (or chamber in the 
magazine). Here it is stored safely until removal for processing. 

Advanced cameras are fitted with a sprocket wheel on both 
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sides of the gate; sometimes a single sprocket does duty for both. 

In addition to this basic mechanism, most cameras incor- 
porate a number of additional features. A viewfinder for 
sighting and composing the picture is essential; so also is a 
footage counter to show how much film has been used. Refine- 
ments may include variable filming speeds for special effects, 
backwinding, a turret head for holding two, three, or four 
lenses, visual focusing and so on. x 

Nearly all 8 mm., 9.5 mm. and 16 mm. cameras are operated 
by clockwork. Just a few models do exist, especially expensive 
professional 16 mm. cameras, that run on an electric motor. 

Projectors follow a similar pattern to the basic mechanism of 
the camera. Behind the gate, a powerful lighting system is 
fitted so that the lens in front will project an image on to any 
suitable screen. In place of the smaller 5O-foot or zoo-foot spools, 
a projector may take spools holding up to 2,000 feet of film so 
that a long film can be projected without interruption. 

Adding Sound 

Sound has become an indispensable adjunct to films of all 
types, from the simple family record (where commentary and/or 
background music are adequate) to professional and semi- 
professional productions (where synchronized dialogue may be 
needed). 

Simultaneous recording of picture and sound in accurate 
synchronization calls for precision-built apparatus which is 
only available for the 16 mm. gauge, and anyway is beyond the 
means of the average amateur. If you are planning a film with 
dialogue in which you require lip synchronization, it is best to 
have the dialogue post-synchronized; that is to say, add the sound 
after the film has been shot, processed and edited. This can be 
done either by adding an optical or magnetic sound track to the 
film itself, or recording the sound on separate magnetic tape 
and synchronizing the sound reproducer and projector. 

The first, and initially more complicated method, applies 
only to 1 6 mm. film and exactly follows the procedure with 
professional 35 mm. films. An optical sound track consists of a 
narrow band of varying density (representing the sound fre- 

16 



quencies) and is recorded and printed along one edge of the 
film in place of one row of perforations. It does not encroach 
in any way on the picture. Library sound films in the 9.5 mm. 
gauge also have the sound track printed on one side of the film, 
but there are no facilities for direct recording of sound on film 
in this gauge. 

Sound films of this type have to be projected in a sound 
projector, which is considerably more expensive than a silent 
machine, but not much more complicated to operate. Many 
sound projectors can also be used to project silent films. 

The main advantage of an optical sound track is that the 
film can be projected on almost any sound projector, and once 
the sound and picture are incorporated on one strip of film, 
they cannot get out of synchronization. The main disadvantage 
is the high initial cost: amongst other things, the film must 
run through camera and projector at twenty-four frames per 
second, i.e. 50 per cent faster than for normal silent films. 

An alternative method of adding a sound track to the actual 
strip of film that runs through the projector is to record the 
sound magnetically. This is done on a special iron oxide coating 
which can be applied to the edge of a film after it has been 
processed and edited. 

Magnetic striping, as it is called, is easier and cheaper than 
optical recording, and will give better quality sound at a given 
running speed; but it has the disadvantage that projectors 
able to reproduce magnetic sound are still in the minority, 
and are more expensive than models designed to reproduce 
optical sound only. 

Magnetic sound is most widely used for 16 mm. films and 
can be usually recorded with the same projectors on which 
playback is possible. A single film can have separate optical 
and magnetic tracks, in different languages if desired. 

Several projector attachments are also available for recording 
on magnetic tracks with a silent projector; many of these are 
for 8 mm. and 9.5 mm. 

Devices are also now available which enable a projector and 
normal domestic tape recorder to be synchronized. As a 
refinement special tape recorders are even manufactured for 
mechanical coupling to specific projectors. A commentary can 



be recorded after the film has been edited, and then played 
back in synchronism with the film. 

But synchronization of motion picture film with a normal 
tape recording can only be approximate, as the tape stretches 
or contracts according to atmospheric conditions; also tape 
is driven by friction, whereas the film is sprocket driven. 

For perfect synchronization (e.g. dialogue) perforated film, 
coated completely with the recording medium, is used in 
special recorders that are operated in conjunction with the 
picture film. For playback purposes the recording is transferred 
to an optical track on the completed film. Basically, this 
system is the same as magnetic striping on the picture film, but 
having the sound on separate film to start with offers certain 
advantages in preparing the finished track. 
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Handling the Camera 



BASICALLY, taking motion pictures does not demand a great 
deal of technical knowledge, but a few principles are important 
to know before starting. They concern in particular the loading 
of the camera and setting of the controls, as well as the approach 
to recording action as movement, as distinct from producing 
static pictures. 
i 

What Film 

For the first filming venture choose a medium speed black-and- 
white reversal film, i.e. one of average sensitivity. This will 
usually be marked 27~28BS or 40-50 ASA (see page 62) and 
is the best all-round material, providing a most suitable com- 
promise of the various properties of different types of film 
material. 

The film will of course be panchromatic, recording all colours 
more or less evenly, without exaggerated brightness at the blue 
end, or darkness at the red end of the spectrum. 

For very bright subjects a slower film of 24~25BS or even 
22BS can be used, while in poor light a fast film of 30-3 iBS 
is more useful. 

On the other hand, if you want to start straight away with 
colour film, it matters less which make you choose. It is, 
however, important to start with one type (a daylight colour 
film for outdoor work) and stick to it until its characteristics 
have become really familiar. Chopping and changing from one 
make to another is bad, for you never get to know just what the 
film is capable of tackling, and when the results are definitely 
wrong. 



Loading the Camera 

The instruction book of the camera will give full details of the 
exact loading procedure. Basically all that is involved is open- 
ing the side or back of the camera, and if it is a spool-loading 
camera placing the spooled film on the feed spindle. The 
film is laced through the path indicated by the instructions 
(and often marked inside the camera too) ; it is then attached 
to an empty spool on to which it will be wound. Magazine- 
loading cameras are even more simple to load: the complete 
magazine is simply placed in position in the camera. 

If your camera accepts spools, load in subdued light. Out- 
doors on a bright day go into the shade, or if none is available 
at least turn your back to the sun. Remember that the lighter, 
matt side of die film, which carries the emulsion coating, must 
always face the lens. 

With a spool-loading camera (unless fitted with automatic 
loading guides) take care to form loops of the correct size above 
and below the gate. They must neither be too small (which 
interferes with the intermittent movement) nor too large (they 
would chafe against the spool chamber) . 

With a magazine-loading camera, make sure before closing 
the film chamber that the gate pressure-plate is pushed home. 

With all cameras it is advisable to check the mechanism by 
running the camera for 2 to 3 seconds after loading, before 
closing the door. 

Most 8 mm. film cameras are designed for what is known as 
double-run 8 mm. film. This is a 16 mm. wide film that is ex- 
posed down one half only, then reloaded and exposed down 
the other half. After processing it is split to provide double the 
length of 8 mm. film. 

With double-run cameras the take-up spool is distinctly 
marked to indicate that the film has to run through twice. 
There will be an inscription such as "Film on this spool is 
only half exposed", or "1/2 EXF', or Roman numerals I 
and II on the flanges. Never part with the take-up spool of 
a double-eight camera, nor if it is lost replace it with an un- 
marked one. To do so will be an inevitable source of errors 
involving wasted or double-exposed film. 
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LOADING CAMERAS 




Left: Most 9.5 mm. cameras 
accept film in 30 ft. chargers. To 
load the camera, open the door, 
withdraw the pressure plate, in- 
sert the charger, thread the film 
through the gate, reset the pres- 
sure plate in position, and close 
the camera door. 



x 



Right: Film path of a spool- 
loading camera. It goes from the 
upper (feed) spool, over the 
sprocket, through the gate, under- 
neath the sprocket, and on to the 
lower (take-up) spool. 




Right: 8 mm. film is usually 
supplied on 25 ft. daylight loading 
spools, which are run twice 
through the camera. Camera 
take-up spools are distinctively 
marked to indicate when the film 
has completed its first run only. 




Left: Buckled spool flanges can 
cause the mechanism to jam and 
ruin your film, A good way of 
testing the flanges is to use a loop 
of film as a distance gauge. Never 
try to straighten a bent spool; 
discard it. 
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When reloading a double-eight film for the second run, take 
the same precautions against daylight as for the original 
loading. Carelessness will fog a considerable length in the 
middle. Opening the spool chamber of a double-eight spool- 
loading camera in the middle of a run will fog not only 
the shots previously filmed, but the other side of the film as 
well. 

When using the camera away from home it is a good idea 
to carry a spare take-up spool. If a spool becomes damaged 
and it only needs a slight dent in one flange to cause the camera 
to jam it can then be replaced on the spot. 

On most cameras there is a footage counter which is auto- 
matically reset to zero on loading a new spool or magazine; 
but where this is not the case it is important to remember to 
set the counter by hand. 

Spools of film are always supplied with an additional length 
of film over and above the nominal Ifength of 25, 50 or 100 feet. 
It is generally 4 or 5 feet long, protects the film proper from 
fogging, and is removed after processing. The length of leader 
is usually indicated by a distinctive mark on the footage 
counter. Do not therefore start shooting until this mark 
appears. 

Unloading 

Before opening the camera at the end of a reel check the footage 
counter to make sure that the film is finished. If in doubt, and 
the camera has a detachable lens, unscrew it and run the 
mechanism briefly to observe whether any film is still in the 
gate. You can usually tell when the film has passed right 
through on to the take-up spool by listening for a slight change 
of pitch in the motor, and the sudden cessation of the distinctive 
"flutter" of the intermittent mechanism. 

For obvious reasons it is inadvisable to shoot an important 
scene near the end of a reel; the film may run out before the 
scene is finished. So it is best to finish the reel on something 
that can be repeated if required, such as a title. 

Movie-makers are sometimes surprised, when a reel comes 
back from the laboratory, at the absence of scenes which they 
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clearly remember filming. While magazines have no blank 
leader like spools, it must be realized that the actual strip 
outside the light-tight chamber is fogged and therefore cannot 
be used for filming. And the leader strips at each end of spooled 
film are generally cut off at the laboratory after the film has 
been processed. 

Always remove the spool or magazine from the camera in 
subdued light. With spools, hold the end of the film tight to 
prevent uncoiling, but do not pull the end taut as this will 
cause scratches. 

To secure the film either use a short length of adhesive tape, 
or moisten the end and press it down on the next coil until it 
adheres firmly. 

In the case of half-exposed double-run 8 mm. film, reload 
for the second run. 

When packing films for dispatch to the laboratory, always 
use the manufacturer's original wrapping and metal container. 
If these are not available it is most important to indicate clearly 
the make and type of film and whether it is a black-and-white 
or colour emulsion. If the film is damaged in any way, or is 
shorter than the standard length, the fact should be clearly 
indicated on the package. Some laboratories reserve the right 
to refuse to handle films not returned intact and in their ori- 
ginal containers. 

Lastly, and most important, write your name and address 
clearly on each package. It is the only way the laboratories 
have of identifying your films every year hundreds of films go 
astray only because the owner cannot be traced for lack of 
proper labelling. 

The Lens 

The lens normally fitted to the camera takes in a horizontal 
angle of view of about 22 degrees. Under average conditions 
of projection, a shot taken with this so-called standard lens shows 
the scene on the screen more or less as the eye in fact sees it. 

The angle of view is governed by the focal length of the lens 
and by the film gauge. The different film gauges thus corres- 
pond to different standard focal lengths of lens. 
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FILM GAUGES AND FOCAL LENGTHS 



Gauge Standard Focal Length 

in. mm. 

8 mm. * 12-13 

9.5 mm. H 20-25 

16 mm. 1 25 



Lenses generally have the focal length engraved on the 
mount, the symbol being "f " followed by the length, usually 
in millimetres. This should not be confused with the/numbers 
of the aperture scale. 

Lens Apertures 

All camera lenses are fitted with an adjustable aperture which 
controls the amount of light admitted to the film. On most 
cameras it consists of an iris diaphragm which is operated by 
moving a ring on the outside of the mount. At its maximum 
opening which may be marked 2.8, 1.9 or 1.5, according to 
the lens it allows a great deal of light to pass; closed right 
down to ii, 16 or 22, very little light is admitted. 

The /-number indicates the ratio of the focal length to the 
diameter of the aperture. Thus at/8 the aperture is 1/8 of the 
focal length, at/4 it is 1/4 and so on. It follows that the smaller 
the / number, the larger the aperture. The amount of light 
passed by the diaphragm depends on the area of the aperture, or 
the square of the/number. This means that at f 4 four times more 
light is admitted than at/8. 

A standard range is generally employed: 1.4 (or 1.5) 
2 (or 1.9) 2.8 (or 2.7) 4 5.6 8 111622. This has 
the merit that going from one step to the next (one number to 
the next higher one) halves the amount of light passed through. 
The larger apertures are normally only available on more 
expensive lenses. 

These figures or /numbers are also known as stops. The 
expression "to stop down" means to use a smaller aperture, i.e. 
a largerf-numbtr. 

The converse is "to open up" the aperture by so many stops 
in the above series. 
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LENSES IN USE 









The focal length of the camera lens governs the angle of view and the scale on 
which the subject is reproduced. The shorter focal length (wide angle) lens covers 
the widest field and reproduces the ship on a small scale. The medium focal length 
(standard) lens covers a smaller angle, and the ship appears correspondingly larger 
on the screen. The long focus (teiephoto) lens fills the screen with the ship, show- 
ing very little of the surrounding area. 





Many modern lenses have a visible 
depth of field indicator. This may use 
orange-coloured dots which appear or 
disappear according to the setting (for 
left), or a duplicate set of aperture 
readings engraved opposite the distance 
scale (left). 



Wide Angle and Telephoto Lenses 

The human eye can take in a large area, or concentrate at 
will on a single detail in a scene. The film in the cine camera 
can only record indiscriminately everything within the field of 
view of the lens. 

Many cameras, however, permit the lens to be changed, 
and thus the field of view to be altered, by the use of different 
focal lengths. The lens is in that case unscrewed or undipped 
or, in some cameras fitted with lens turrets, moved round, 
and replaced by an alternative one. 

A lens with a shorter focal length than the standard one 
thus takes in a larger field of view. Such a wide-angle lens is 
useful when a great deal of the subject has to be covered from 
a comparatively short distance. 

The subject will at the same time appear on a smaller scale 
with details tending to be lost. 

Conversely a lens with a longer focal length takes in less, 
but on a larger scale. Such a lens is known as a long-focus or 
telephoto lens. (Strictly speaking, the two differ in lens construc- 
tion, but the effect is the same.) It is useful for getting near 
shots of subjects that cannot be approached sufficiently because 
of obstructions, etc. 

The action is therefore similar to that of a telescope or pair 
ofbinoculars. 

Though the optical principle is different, the same effects 
are obtained with the afocal wide-angle and telephoto attach- 
ments that are available for many cameras not fitted with inter- 
changeable lenses. As with the standard lens, so the focal length 
of wide-angle and telephoto lenses depends on the film gauge 
used. 

TELE AND WIDE-ANGLE LENSES 



Gauge 


Focal Length of 
Wide-angle Lens 
in. mm. 


Focal Length of 
Tele Lenses* 
In. , mm. 


8 mm. 
9.5 mm. 
16 mm. 


S6- 9 
9-17 
13-17 


lA 
li-3 


25-38 
38-75 
38-75 



Extreme tele lenses may have focal lengths up to twice as long. 
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Adapters are available to enable some lenses designed for 
9.5 mm. and 16 mm. cameras to be used on 8 mm cameras, in 
which case they give a telephoto effect. But 8 mm. camera 
lenses cannot be used as "wide-angle" lenses with the larger 
gauges, as they have insufficient covering power. In other 
words, they may not evenly illuminate the whole of the 16 mm. 
frame. For this reason special lens constructions are required 
as wide-angle systems. 

The use of wide-angle and telephoto lenses (or attachments) 
also provides a means of controlling perspective (page 40). 

Focusing 

Many cine cameras %vejjo^^ 

lerJSH^^ Estimate or measure die distance 

beCWfefi'T^CTa 1 "^ before shooting, and set the 

focusing ring accordingly. If the exact distance is not marked 

on the scale, the lens can be set on an estimated intermediate 

position. 



distances much farther than 15-25 feet or so. This is because 
there is a zone of sharpness at any setting within which every- 
thing is sufficiently sharp. This^J^^ is 

particularly great with the lenses used on cine cameras and at 
medium apertures. When using a standard or wide-anglg Jssg 
in good light outdooi^]3ie[^^ 




But at th-$j^ , 

worjo^jdoser w to the sj^ect^j^ 
is used ? depth of fieldi&xe^^ 

be accurately measured. This can be done by means of a r t angr 
" 



The depth of field is thus governed by the focal length of the 
lens and by the aperture in use. Short focal lengths yield 
greater depth than lenses of longer focal length. Similarly 
small apertures give more depth than large ones hence the 
need for accurate focusing with long focus and wide aperture 
lenses. 
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Many camera lenses carry a depth of field indicator to show 
the zone of sharpness at any distance and aperture (page 142). 

All-Purpose Distance Settings 

It is a good plan to find a lens setting which will give the best 
overall sharpness under average conditions, and leave the lens 
on that setting so that it is ready for shooting at a moment's 
notice. As we have seen (page 27), depth of field is affected 
by the lensrapertiif e "W& an ^average setting "in this "case will 
depend on the speed of the film used. Suitable apertures would 
be/5.6 for slow black-and-white and colour films, and/8 for 
medium speed black-and-white. Recommended all-purpose 
distance settings giving a maximum zone of sharpness for these 
apertures are then as follows : 

ZONE FOCUS SETTINGS 

_ _ 

Lens Depth Setting Depth Setting 

8 mm. cameras: 12.5-13 mm. lens 3 ft.-oo 6ft. 2ft,-oo 4ft. 

9.5 and 16 mm. cameras: 25 mm. 
lens 6ft.-oo 1 2 ft. 5 ft.-oo 10 ft. 



Fixed Focus Lenses 

Inexpensive cameras (generally those with lenses of smaller 
apertures) sometimes have no focusing adjustment. Such fixed 
focus lenses are usually set by the manufacturer to provide 
adequate depth of field for a range of near and far distances. 
As the aperture is stopped down, the depth of field increases 
in both directions, and some modern lenses are fitted with 
scale showing the nearest filming distance according to the 
aperture in use. 

For sharp definition at close distances, however, a supple- 
mentary lens is required. 

To sum up, focusing need^npt Jbe a worry unde 
conditioiT^TKe^nly occasions when ft is. jcxitical 
shooting scenes closer j 
* '' 



e.g. 7*2 or jFi'.'s; or when using a telephoto lens. 
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Setting the Exposure 

With almost all cine cameras the shutter speed (that is, the time 
for v?htel^"eadb~frame4s -exposed) is determined by the running 
speed of the camera; with simpler cameras the running speed 
and thus the shutter speed are fixed. In most^cases^Jjherefore, 
the lens aperture is the^only ms3TO of cdB^TlIng exposure. 

The normal filming speed for silent films is 16 frames per 
second, which corresponds to a shutter speed of about 1/35 
second oji most cameras. Sound films are normally projected 
at 24 f.p.s^ i.e. 50 per cent faster. When a camera is run at 
this 'Speefl the exposure is reduced to about 1/50 second. 

When choosing the lens aperture, the first factor to be ia&,cju 
into acxootiti tlierefbfe^tEe^ shutter speed. .^jMUXttisidfiiv one 
by one,, the various otiteer factors outside your- atoJU which 
together determine the correct exposure i.e. lens aperture 
for a particular subject. 

For average subjects the exposure recommended in tables 
and cards supplied by film manufacturers with their products 
can be relied upon to give good pictures. Some cameras, too, 
are provided with a simplified table giving recommended 
aperture settings for typical subject conditions. 

For the best jpossible results it is advisable Jo usejin exposure 
measures the light on the scene. 



APERTURES FOR AVERAv 



u *" r 


ASA/ 80-100 


Film Speed 
27-28 

32-40 ' 


24-25 * 
20-25 


22 
10 

fT 
f5.6 

f2.8 


Bright sun 
Hazy sun 
Light shade 
Cloud/ dull 


f\6 
fM 


f!6 
fM 
f8 


fll 

f8 

->*' 



This table applies to ,tbe 



at 1 6 {xik and -givmg an 



effective shutter^speed rf ^tweoa I/go . 

TTIKFsIiutfer speed of the camera is 1/25 or 1/28 second, use 
1/4 to 1/2 stop smaller (/b^r/-number) : if it is i/4^^^i^W5e 
1/4 to 1/2 stop larger (smaller /-number) than would otherwise 
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be required. Each complete stop is marked on the aperture 
scale as in the /-number series in the table above. 

The shutter speed of your camera should be given in the 
instruction book; if it is not, ask the manufacturer or his agent. 

If you intend to run the camera at a speed of other than 
1 6 f.p.s. the aperture must be adjusted accordingly. Such speeds 
are used either for shooting films to which sound is to be added 
(page 260), or for trick work (page 187). 



Factors Affecting Exposure 

Apart from the shutter speed (see above), there are a number of 

factX5iy*t0~1^^ 

aperture. Thfc'^ture^ tfee first point to be con- 

siHerecf; then the houli^^ 

and finally the camera position. Before dealing with them in 

detail, the following fBuISEon shows adjustments required 

for conditions departing from normal. 

EXPOSURE CORRECTIONS FOR SPECIAL CONDITIONS 



Factor 


Conditions for 
Standard Exposure 


Special 
Conditions 


Exposure 
Adjustment 


Subject 

Season 
Time 


Average 

May to September 
2 hours after 
sunrise to 2 hours 
before sunset 


Light 
Dark 
October to April 
Within 2 hours 
after sunrise or 
2 hours before 


J-I stop smaller 
-1 stop larger 
1 stop larger 
1-2 stops larger 






sunset 




Light 
Direction of Light 


Fairly bright sun 
/Within 45 $ 


Very bright sun 
Hazy sun 
Cloudy _ 


i stop smaller 
& stop larger 
1-2 stops larger 
i stop Jarjgr 


Camera angle { 
Filter (see page 69) 


"**#*' 


'toy^ sffootlng up 
nigh, shooting 
down 


J I stop smajyj|jf 
f-f stop larger; 1 

According to factor 



Nature of the subject. Light subjects (e.g. an open landscape) 
require a smaller, dark subjects a larger, aperture than average 
subjects. Brightness is, however, not the only factor; relative 
importance of subject areas must also be considered. 

When a person is filmed i$ dosfir^^ia,jftatJhL^ oqciitaa. the 



FACTORS AFFECTING EXPOSURE 






Clock time and season. Mid-day 
light in summer is more intense 
than the light at the beginning 
and end of the da/ or in the 
winter. 



Weather. The light is, ob- 
viously, brightest with a clear sky; 
but slightly overcast conditions 
may be brighter than you expect. 



Direction of the light. The same 
object, filmed in the same weather 
but with front, rear, or side 
lighting, may need widely differ- 
ing exposures. 






Viewpoint. A high-angle shot 
will normally require more ex- 
posure (larger aperture) than a 
low-angle view including a con- 
siderable area of sky. 




Position of horizon. The lower 
the horizon in an open distant 
view, the smaller the aperture 
required. A higher horizon calls 
ior a larger aperture. 



Close-ups. Expose for the 
ground, in this case the figure 
and clothes. If they are dark, open 
up the lens, if light, stop down. 



Long shots. The foreground 
figure no longer predominates, 
so calculate exposure according 
to the nature of its surroundings 
and background. 








greater part of the frame ar^^s^ colouring or clothing must 
beltaken into account when determining t&e'apehwe. If he is 
wearing light-toned clothes, even if the background is dark in 
tone, a smaller aperture than iKH?BaI is required; ; Conversely, 
a figure in dark clothing, even if standing agaimt*aJiglit back- 
ground, needs a larger ^pertuj^. 

This applies to all subjects close to the camera, whether 
living or inanimate. 

On the other hand when the people in the scene take up 
only a small part of the frame area, the exposure depends on 
the surroundings or setting only. 

Season and hour of day. The light is brighter in the summer 
than in winter (except in snovTs^enes) ; and in the midday 
hours it is brighter than in the early morning and evening. 

Weather. The ideal weather is normal sunlight. The light 
decreases according to the amount and tone of cloud masses. 
White clouds cause little reduction in the light, but heavy, 
dark clouds affect it considerably. A ^slightly, overcast sky is 



deceptive, the light yjiy^bjlJto'ght^^ yQTi tbJP V- 

Direc^m of the light and camera angle. The exposure also de- 
pends on whether the fully lit side of the subject faces the 
camera (front lighting) or whether the appreciable shadow 
areas also appear in the picture as with side or rear lighting. 
When rear lighting is used for dramatic effects deliberate 
under-exposure may, however, be useful. 

When the camera 

nearly alw^^ajarger aperture is required 
than when you are filming fromja^low viewpoint with the 
camera tiltedjup. Tha^ very critical 

with vertical panoramic or^^gjmiijigjihpts (page 44). 

LouTor higWKon^mir 1 n.G position of the horizon in the shot 
may also affect the choice ll of^Sure. ''^SSSsSSJsiOtS area of 

- ,^^^ l ^,,,^^^^^^^^ ^^ w ^^,jw,Mir^wwU',a*aMWM*w*^ 

sky appears in the fraa smaller rtJ^g^^mjatl is 



Sighting the Subject 

To guide the camera in sighting the subject a viewfinder is 
invariably fitted. In its simplest form it consists of a pair of 
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lenses: the front one with a rectangular frame to outline the 
subject area, and the rear one acting as an eyepiece. The 
finder is mounted on, or built into, the body. 

When viewing, keep the eye close to the eyepiece and look 
straight through the finder, not at an angle. 

Even on cheap cameras the finder is reasonably reliable for 
distant subjects. Errors in viewing may, however, creep in when 
shooting close-ups. This is due to the fact that the finder 
occupies a position slightly above or to one side of the lens and 
accordingly "sees" the subject from a slightly different view- 
point. That difference of perhaps an inch or so is immaterial 
in a distant view, but becomes noticeable when the field covered 
is only a foot or two wide. 

The simplest way of getting over the difficulty is to shift the 
centre of the view away from the centre of the finder area, 
towards the lens axis. This means that the eye no longer looks 
straight through the finder, but the line of sight converges 
slightly towards the lens. 

Naturally this method is a somewhat rough and ready one 
at the best. More advanced cameras therefore have some 
provision for tilting the finder by a parallax adjustment cali- 
brated in subject distances. Special devices also exist for really 
accurate framing and focusing of extreme close-ups, and utilize 
a finder system for viewing directly through the lens. 

Alternative finders are required for lenses other than the 
standard lens, to cover the different angle of view taken in. 
Certain viewfinders even incorporate an optical or mechanical 
framing adjustment, thus covering a range of focal lengths. 

Shooting 

Finally, the scene is recorded, picture by picture, on the film 
when you press the shutter release button. And as there is not 
just one picture, but many hundreds of them, they must all 
cover exactly the same view if the result is to appear as a steady 
image on the screen. 

The most iimgoo^^ there- 

fore tcTl;?^^ 
subjectJThis means in particular that the camera must be 
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steady. Films made with an unsteady camera produce a screen 
image that jumps about disconcertingly and inexorably be- 
trays the amateur. 



Use a Tripod 

5 

So aim to use a tripod whenever possible; never mind the 
apparent incongruity of small camera and large stand. The 
increased firmness and accurate framing obtained are well 
worth while, and there are several by no means bulky types' 
available on the market. 

With a telephoto lens on the camera (page 26) a tripod is 
absolutely essential: the slightest vibration or wobble in 
shooting is shown up mercilessly by the magnification of the 
lens. 

Where a tripod cannot be used, a pistol-grip will give 
valuable support. There are several types on the market with 
a lever or trigger that can be connected to the release button. 
Their use enables the camera to be held steadier and started 
without jerking. As cameras differ widely in design, pistol-grips 
cannot have a universal fitting; but those which work in con- 
junction with a cable release can sometimes be fitted to several 
different makes. 

Keep the Motor Wound 

Remember always to start filming with the motor fully wound. 
The spring tension in modern cameras will run the mechanism 
for between 25 and 40 seconds at the normal running speed, 
which is more than sufficient for the average individual shot. 
It is advisable to rewind the motor fully after every shot, to 
guard against the possibility of the motor stopping in mid- 
scene. 

On most cameras a winding key in the side of the camera 
serves for winding up. GteneraU]^^ 
a nuotprj but all the same avc^.u^iijgjexcessive force. 
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Story Telling Technique 



FILM is A FORM of communication, or pictorial language, 
which has its own rules of. grammar and syntax. These rules 
have been discovered and defined progressively during the past 
thirty or forty years. 

When you see a feature film at the cinema you follow the 
story without effort, and without being aware of the intricacies 
of film making. Yet in the full shooting script of the film the 
scenes which succeed one another so smoothly on the screen 
are actually made up of hundreds of individual shots, some 
lasting for as little as one or two seconds on the screen. ^L film, in 
fact, is a patchwork of individual shots, and the art ofTnovie 
in filming and" jassem^ 



create anTBu^ 
audience. 

Tii the very early days of the cinema pioneer film makers 
usually placed a camera in front of an actual event, or a group 
of actors, and cranked the handle until the reel was finished. 
A visit to a revival of early screen classics will show the result 
of this technique. It is bad cinema the presentation of the 
action is completely static. 

In order to make films that tell a live story in an imaginative 
way, we must take a closer look at the raw material of films: 
the individual shots. 

Image Size 

Individual shots in a motion picture are classified according to 

the actual or apparent distance between camera and subject. 

A sequence is usually introduced by & long shot ; which jjves 
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a general view of the scene of the action. It may show a land- 
scape, building, a person or persons on an outing; or it may be 
an interior shot. 

Details are not normally clearly visible in a long shot, and 
it is usual to follow it with a nwdium or mid shot, in which the 
people, or the action, can be closely identified. 

As the action proceeds, the camera may next show a medium 
close shot or close shot of some detail of it. It is now so close to 
the subject that surroundings and background are no longer 
visible. But they have been established earlier, and the purpose 
of the closer shots is to show up significant detail. This may 
consist of a person's expression, the exact shape of an object or 
the wording of a notice or inscription. In a 4tosup a person's 
face, for instance, entirely fills the frame. 

When the camera comes even closer to the subject, to show 
for example only part of a person's face, or detail in a very small 
object, the shot is a big^dg^^^ 

The shots just described are often referred to by their initial 
letters, respectively L.S., M.S., M.G.S., C.S., C.U. ; B.C.U. 
There is no absolute rule as to the appropriate designation for 
a particular shot; it all depends on the kind of subject involved 
and the scale at which it is reproduced on the screen. 

Generally speaking, as indicated above, an action sequence 
will begin in the long shot, and the camera will then move pro- 
gress^^Iy 3oser for 'eatiT'Su^ the subject 

changes. Tfj^s j s notpES^ever^a hard and fast rule, and it is 
nowadays not uncommon in the professional cinema to start 
with a close shot or close up, the full significance of which is 
deliberately left obscure until a longer shot reveals the context 
later. 

Creating the Sequence 

A simple episode will illustrate the use of long, medium and 
close shots. 

A boy sets out from home on a bicycle trip. The film starts 
with a long shot showing a house with the front gate in the 
foreground. At first there is no one to be seen; then the front 
door opens, a boy appears, takes a bicycle and wheels it down 

36 



the garden path. He opens the gate, and is about to mount his 
bicycle when he leans over and examines the front wheel 

At this moment the camera stops shooting, comes in closer 
and films a medium shot which will show why the boy is bending 
over his machine. The shot concentrates attention on the 
cyclist; the house may no longer appear at all in the back- 
ground. This does not matter, for it was clearly visible in the 
first shot and has thereby established where the action is taking 
place. 

It is now obvious that the trouble is a flat tyre. But the boy's 
face has still not appeared, so the camera comes in even closer, 
and with the camera almost at ground level, takes a close shot. 
This shows all details clearly, not only the boy's face but also 
what he is doing. He reaches for the pump and starts to inflate 
the tyre. 

These three shots have told the story in pictures. Each shows 
some detail that is lacking in the other two. It would, of course, 
have been possible to film the entire scene in a long shot, from 
a single camera station, but all the significant detail would 
have been missed, and the result would have been lacking in 
interest. 

Composition 

But there is more to cinematography than just filming the sub- 
ject from various distances. Composition is also important. 

it~is^ Some people have a natural 

flair for good composition; others can learn it by careful study 
and analysis of professional films, and of the work of great 
painters. 

One of the first lessons of composition can be learned when 
photographing or filming a landscape. Everyone starts by 
standing on a hilltop, admiring the view, and photographing it. 
And everyone has been disappointed at the result. In a print 
or on the screen, a diste^\dewjust^ flat and uninteresting, 
unless, there is some foreground feature Jp, Alliance the sense of 
depth. 
* The same applies to a medium distant cine shot. Here too 

37 



the persons or objects should be so arranged or composed that 
various planes appear ranged from foreground to background. 

If the arrangement is too symmetrical, the shot may look 
like a posed group photograph. The camera can often be placed 
to view the scene as if from the eyeline of a person in the left or 
right foreground, who has been established as present in a 
previous shot. 

Close shots and close-ups of people are a law unto themselves, 
and no geiieral rule can useftilly be laid dowa as to their com- 
position except that the camera ^. ( ^|lgl^_^,uki rf , fee slightly 
oblique and the subject should not look into the lens. 

Camera Angles 

Whether the camera is held in the hand or secured to a tripod, 
the direction or angle of aim should be different for every shot. 
Only rarely will the lens axis be hgrizontal; much xpffj$ often 
the cameniri^ or downwards, according 

to the nature of the subject: 

Whence are &hb"<Miig a child playing in the sand, the 
camera will naturally be aimed downwards from above (high- 
angle shot) ; but if the child is seen clambering up a ladder, the 
camera will shoot upwards from a low level (low-angle shot). 

By judicious choice of camera angle it is often possible to 
eliminate unwanted and confusing background detail from a 
view. This will simplify the composition and make it easier for 
the audience to follow the relevant action in the foreground. 

Choice of camera angle can also serve to provide another 
kind of emphasis, especially where people are concerned. 

W !^ J^!^^ ; 

the shot suggests power andi dojom^tioDu Conversely, when 
filmed from above he looks i smjd^ By 

the movie-maker can emphasize 



personality, or even exaggerate it for the purposes of the story. 
When interchangeable lenses or attachments (page 26) are 
available, they can often assist in emphasizing the viewpoint 
chosen. Wide-angle lenses give exaggeratecj,. j^r&p^ctive 
closer objects^lipp^^ more distant objects 

relatively smaller than in reality. Telephoto lenses have the 
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opposite effect; objects in different planes appear unnaturally 
close together. Both types of lenses have many uses for both low 
and high angle shots. A wide-angle lens used from a low 
viewpoint, shooting upwards, can be very effective. 

But a caution is necessary here. Serious distortion can arise 
with extremely low or extremely high camefST ^evvrpaints 
especially with a wide-angle lens, leading in extreme cases to 
caricature. 

Arranging the Lighting 

We have already seen how exposure is determined by the 
amount of light falling on the subject; and daylight is con- 
stantly varying in intensity. The brighter the light, it might 
be thought, the more suitable the conditions for filming. But 
there is more to it than that. 

For insjtance^ you may ; want to film your friends in the garden 
at noon on a sunny su^mer'a day. So you take up a position 
with the sun behind you and start shooting. Any people who 
are facing the camera will have to shield their eyes from the 
sun, or screwy ug^ their faces when looMiig towards it. There 
will be heavy shadows under eyebrows and noses, and a notice- 
able flatness about the picture generally. 

But take the picture earlier or later in the day; or wait till 
the sun is slightly diffused by cloud, and the light will be 
kinder to the subject. Earlier and later in the day, or towards 
winter, the sun stands lower in the sky and the longer shadows 
bring the scene out in greater relief. 

When the sun is shining at an angle of slightly more than 
90 degrees to the line of sight, i.e. towards the camera, very 
artistic effects are obtainable. It is, however, important that 
there should be no large unbroken shadow areas in the picture; 
shadows, particularly with colour film, are likely to be lacking 
in detail, and appear as a dark featureless mass. 

Against the Light 

True agaij^t-the-light or contre-jour shots can give very fine 
results* , but . are * 
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film. They should preferably be reserved for subjects with 
plenty oHIght tones. 

Tor medium and close shots* it is a good idea to follow the 
example of the professionals and use reflectors. A sheet of white 
paper in a folding frame, or even a newspaper in an emergency, 
will greatly assist in lighting the shadows. 

When using colour film for tfre first time, stick to frontal or 
semi-side lighting. It is ^certainly -possible to worE with less 
direct lighting, but caution is required in these cases owing 
to the inaHHty of colour film to record more than a narrow 
range of "brightness (see page 86). 

Whatever the direction from which the sun is shining, it is 
a wise precaution always to use a supplementarjM^ns-h^d, 
additional to any already incorporated: in the Tens. If such an 
accessory is not available, the camera can often be placed in 
the shadow of a tree or any other large object. This will prevent 
the direct rays of the sun from reaching the lens surface where 
they would otherwise cause internal reflections and thus de- 
grade the quality of the image. 



Focal Length and Perspective 

The focal length of a lens determines not only the field of view 
embraced, but also the perspective rendering. It is thus possible 
to vary the composition of a shot by judicious choice of focal 
length. 

It is perspective that produces the illusion of depth in two- 
dimensional pictures. When two persons or objects, known 
to be of similar size, appear in a picture, we assume them to 
be close together if they appear the same size, and far apart if 
one is noticeably smaller than the other. 

A standard camera lens will reproduce a scene in fairly 
natural perspective. With a telephoto or long focus lens, the 
perspective appears "compressed", making objects appear 
closer to one another than they are in reality. This is due to 
the fact that the objects also appear larger on the screen on 
a scale where we would expect them to differ appreciably in 
size at different distances. 

Conversely, a wide-angle lens increases the sense of depth, 
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FOCAL LENGTH AND PERSPECTIVE 






12 3 

The field of view on the film depends on the focal length of the lens. Inter- 
changeable lenses or lens attachments can often help to improve composition. 
I. The fountain is seen to best advantage when framed in the foreground trees, 
but the viewpoint here calls for a telephoto lens to restrict the angle of view 2. The 
standard lens gives a view of the fountain from an intermediate position, but the 
shot lacks interest owing to the absence of a frame. 3. If you stand still closer to the 
fountain the standard lens cannot take it all in. 




The viewpoint governs perspective. 1. From a medium view*pi!t*the two boats 
at different distances appear in their correct relative size. 2. From far away the 
boats appear closer together and of similar size. When the view is enlarged by 
a telephoto lens, the perspective is flatter. 3. Going close, with a wide-angle lens 
to take in the whole view, exaggerates perspective. The foreground boat appears 
larger, that In the background, smaller. 



exaggerating the apparent separation between near and distant 
objects. 

Such perspective control with different lenses is particularly 
effective when the main subject is kept at more or less the same 
size by going near it with the wide-angle lens, or backing 
away when the long focus lens is in use. 

The wide-angle view will then show a diminutive back- 
ground, while in the telephoto shot the subject tends to merge 
into its surroundings. 

Perspective and Movement 

The same considerations apply where movement is concerned. 
The shorter the fb&aL Jength^A^^fiaster movement appear to 

^ ^wwi^waa^w**.-'* "*"" """""* 

be, and vice versa. 

Ta MepKofo shot of^ say^^ 

r3TW"avi^ to 1 be slowed 

dqwn a 3^MIein the wide-angle shot it will be exaggerated the 
boat seems to loom up rapidly in the scene. 

The impression of speed is obtained from the alteration in 
apparent size of the boats. With a telephoto lens, apparent size 
changes slowly; with a wide angle it changes much more 
rapidly, hence the corresponding illusions of different speed of 
movement. 

This phenomenon can often be observed in cinema and 
television newsreels of sporting events. Often subjects appear 
to move unnaturally slowly; the reason is, of course, that a very 
long focus telephoto lens was used. 

When filming such events bear this point in mind. A tele- 
photo lens can help to get interesting close shot^ foul w&ere 
movement taKe^glace towards or \%wy~&QX&i&& cajpaara^oi: at 
anji^^^ 

Many examples of the use of wide angle lenses to obtain an 
exaggerated effect of space and depth can be seen in illustrated 
magazines. Large buildings and interior views often appear 
taller or more spacious in the picture than they are in reality. 
And in motion picture work we have the further feature of 
exaggerated speed of movement, wBether of subject or of 
tracking camera. 

42 



Suiting the Focal Length to the Picture 

Besides the scope offered in the control of perspective and 
movement, the ability to use lenses of different focal lengths 
also permits the arrangement of static subject in a variety of 
different ways. For instance, some foreground feature may be 
desirable to proviclB ^^frame^'for "a view of a building or 
landscape. 

"TnThat case simply mov^back from the 
and use a telephoto lens to restore the original size of 
subject. 

On such occasions a finder (page 147) with optical adjust- 
ment for lenses of different focal length is invaluable. 



Duration 

As a motion picture portrays life and action, timing is also 
important and can be used creatively with great effect. Much 
of this is finalized when editing the film (page 220), but a 
certain amount of planning helps already during shooting. 

Generally speaking it is best to keep i^diwhial shots the 
long side, rather than to stop filming m the mi^Ldkof uninterest- 
ing scene. It is always possible to shorten a scene that appears 
too long on the screen at the editing stage. 

The average duration of an individual shot is between^ 
and ^JSSS^S:^. shot should only be held for 20 seconds if 
it Isf either of special interest, or includes a lot of detail which 
the audience needs time to take in. On the other han^ a sl^ot 
may remain on the Sejx,fQ^ 
clearly taken in by the audi<g|ice. 

'^TReTengtH oFeach shot is thus determined by the nature of 
the subject. If composition is simple and the action easy to 
understand, there is no need to prolong the shot unduly. 

If an episode is filmed from three different camera stations 
it will, of course, last for more than 10 seconds on the screen. 
But with the action spread over several shots, the length will 
not seem excessive; on the contrary, the fresh viewpoints offered 
by the change from one^shot to another will provide variety 
and so maintain interest. 
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The Panoramic or "Panning" Shot 

So far we have considered subjects containing normal move- 
ment, which can be filmed without moving the camera during 
shooting. 

Some subjects, however, have movement which woukL carry 
them out of the field of view if the camera did not "follow" 
them. Othefs, e.g. landscape panoramas, are too wide to be 
included in a static view. 

In such cases, the camera can be swung across the scene in a 
panoramic or "panning" shot. The movement should be slow 
and deliberate. For increased steadiness with variable speed 
cameras it is advisable to set the mechanism to run at 24 frames 
per second (but remember to open up the lens aperture by 
half a stop to compensate for the increased shutter speed; see 
page 131). 

When the film is projected, the scene will then appear to 
move more slowly across the screen, owing to the slight slow- 
motion effect. A panoramic shot should be planned to end &n a 
pleasant, restful scene, Which should be held for a few seconds 
wifE the camera stationary. 

There are one or two important points to watch in making 
panoramic shots. Avoid in particular swinging the camera 
vertically upwards from a dense shadow on to sunlit "areas, 
sucti as are often encountered on buildings and monuments. 
The resulting final shot will be over-exposed, and details will 
not stand our clearly against the sky, appearing instead pale 
grey and "washed out" by the brilliant ambient light. The 
same difficulty may arise with horizontal movement, too. 

As all panoramic shots use a considerable amount of film, 
it is essential to wind the camera fully before starting to shoot. 

Moving Subjects 

When the subject moves rapidly acrossjh^eU.^rYiew, special 
^ Street processions 




and no alternative "yl^^ 
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IMAGE CONTROL 






Subjects moving across the field of view call for special care if the result is not 
to appear jerky on the screen. I. Aim so that.the movement lajce^gl^ at an 
oblique angle and towards the camera. 2." On ho account swing the camerjUo'the 
opposite direction to tfte moVe^gftt. 3, If an oblique stance is fm possible, swing 
th^e-cafriem-teMfoWtRWIfiovement. When editing the finished film separate any 
repeated panoramic shots by inter-cutting shots taken from* cfifferent angles, ;'.g. 
of otherspectators. 



Types of shots in films are 
classified according to their dis- 
tance and relative content, A 
long shot (top right) establishes 
the scene in relation to its sur- 
roundings. A medium shot (upper 
right) concentrates on the main 
setting of the scene. A close 
shot (lower right) really moves in 
on the action, while a large close- 
up shows up one face or indi- 
vidual point of detail. 
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round to follow the movement. It is a mistake in this case to 
hold the camera still; and even worse to swing the camera in 
the opposite direction to the movement. What often happens 
is that the cameraman begins correctly by following a group 
of people with the camera, keeping them centred in the finder 
as best he can, then suddenly swings the camera away from 
them and, while it is still running, aims it at other groups 
following behind. The result is jerky and unpleasant. 

The correct method is to take a series of brief shots, following 
the movement of the subject and stopping the camera as soon 
as the scene loses interest as it moves out of range. This can be 
repeated several times. When the film is finally assembled for 
screening, other shots of different views of the occasion, e.g. 
crowd reaction, should be inserted between them both to 
provide variety and to bridge the gap in the time that actually 
elapsed between the individual shots. 

When filming a sporting event or race meeting with rapid 
movement, it will be difficult to keep the subject in view for 
more than a second or two from a position near the track, 
especially where there are crowds of spectators. So look for a 
raised viewpoint situated some way back and shoot from there, 
swinging the camera to follow the subject. A panning movement 
of the camera in the opposite direction to a fast-moving subject 
must, of course, be avoided at all costs. 

Direction of Panning 

A panning movement, whether it follows a moving object or 
ranges over a static subject, should only be made in one 
direction. There is a great temptation to move the camera 
about with a static subject. For instance, a massive ancient 
fortress seems to justify a panoramic movement from left to 
right, theti V^McMIy 'j^waiQ^ mde^^e^<3!Se can con- 
sider itselTIucly Tf the movement stops tere! TKe BeSEner 

,. 4./*W%t^W;*^A&Wi*^ , - 

imagines that Tithe subject is static, the camera must provide 
the movement. And the result of this so-called "hosepiping" 
is a succession of unsteady, jerky shots which make it impossible 
to see the details in the subject, let alone get an over-all apprecia- 
tion of it. 



Such unpleasant effects can be avoided by restricting camera 
movement to a small area of the subject. If there is strong fore- 
ground interest, camera movement can perhaps be dispensed 
with altogether. 

Tracking Shots 

In a tracking shot the camera moves bodily while running. 
It can follow a moving subject, or approach close to a static 
subject. Though it is not an easy manoeuvre for an amateur, 
a successful tracking shot can be very realistic. 

The first essential for a successful tracking is a firm, wheeled 
stand or dolly > which can be moved without jerking. It should 
have large-diameter, rubber-tyred wheels. The whole effect is 
marred if the screen image jumps up and down. 

Tracking shots can be nu^jyJEQ^ must 

be sm^ootK^^ not be pumped up too hard, and 

the camera should HlqCfp'ri^^^lbam" noxj^'^^M 
24 frames per second. Whrafite^ag^am a car in motion, 
always aim the camera, .dffiH^ 
do not attempt to shoot sideways. 

Boats, funicular railways and trains provide excellent oppor- 
tunities for getting tracking shots. Always hpl<d th& cam&Ea in 
the handj not placed on a tripod^ otherwise the yibration of the 
vetiicle will be communicated to the aniei:a. The body acts as a 
natural shock-absorber. """"**' ******"**.. 

Qtiite a good vertical tracking effect can be obtained by 
crouching low down with knees bent and camera held in the 
hand, starting the camera, and rising to full height while the 
camera runs. 



Preserving Continuity 

Individual shots of a motion picture seldom, as we have seen, 
last for more than 10 to 15 seconds on the screen. For the sake 
of variety, successive shots are filmed from different distances 
e.g. the boy setting out on his bicycle (page 36). 

In order to preserve continuity it is also necessary to ensure 
that the shots are not filmed from camera positions lying along 
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a straight line. The angle of approach should be different in 
each case. Why^hxniM-liiis^tnel^^llie best way to find but is to 
jSlm^fiKTsSLOts in a straight line and see how it comes out. The 
effect will be that of a camera which jumps forward towards 
the scene as the action progresses. The change of angle destroys 
this illusion, and the result paradoxically is smooth con- 
tinuity. 

Transitions 

Transitions from one shot to another are normally made by a 
direct cut. That is to say, the cameraman stops shooting, moves 
to another position and starts shooting once more. 

Assuming that the shots are projected in the order in which 
they were actually filmed, the result in such a case is, of course, 
an immediate transition from one to the other. While there are 
obvious advantages in taking the individual shots in their final 
order, they can easily be rearranged in any desired sequence 
at the editing stage. 

Owners of continuously variable focus or "zoom" lenses 
(page 141) have the further possibility of making a smooth 
transition from one shot to another by altering the focal length 
of the camera lens while actually shooting. The impression 
created is similar to that of the camera moving bodily towards 
or away from the subject. But this particular method is not 
suitable for all subjects and situations. 

Other transitions are the fade, in which the pictu^ej-gpjears 
out oP^r "disappear tH-<iaipfcnes^; a&A'tte'lSssolve where 
the second iscenr appears superimposed on the first one. As 
the new scene becomes clearer the old one fades away into 
nothing. 

A fade suggests the passage of a longer period of time, and 
the dissolve implies a briefer interval. The beginning of any 
episode should normally be faded in, and its end faded 
out. 

Fades can often be made by closing down (or opening) the 
lens aperture during shooting. Dissolves call for a camera in- 
corporating a back-winding mechanism. The detailed pro- 
cedure for both is explained on pages 180-182. 
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A Simple Subject 

We can now try some practical filming. A race r^eeting will do 
nicely,, though any other sporting event can serve, too. 

The first shot (fade in) shows the crowd streaming through 
the entrance gates: it has thereby established the place. 

The camera then comes in closer, starts filming a notice- 
board announcing the meeting, and pans slowly away towards 
a group of racegoers armed with binoculars and race-cards. 
The audience now knows what the subject is. 

The camera comes in closer still to show details of the im- 
patient crowd pressing through the gates : the story proper begins. 

And so four or five shots have clearly set the scene for the 
ensuing races. 

The same procedure will apply for the rest of the story. 
During the first race, concentrate on Jijlnaiftg the, Jfield as they 
dash past. When the second one comes, forget the horses for 
the moment; there is plenty of interest in the grandstand behind. 
So take some close shots of the punters as they react to the for- 
tunes of the horse they h^ye backed- This will provide some 
human interest, and perhaps light relief, which can be intercut 
with distant shots of galloping horses. 

The essential point is to show t^i ^diwce both the event 
which you yourself came to film, and the people who are 
watching it with you. 

When the meeting is over, do not leave without getting some 
shots to round off the story. Film the hopes being^led^away; the 
cro\^djd^ ticket office b^^&^f* 

an dj!iTi^ t&e moradj^ 

is crm^^ ^^pppiated xips&gpiv before 

he tKrows It aside! 

To sum upTlirst establish the subject, then go into the action, 
which should be treated from a variety of different camera 
angles, and bring the story to a suitable end. That is the formula 
for making an interesting and amusing short film of one particu- 
lar event or theme. It is not a difficult formula, and it can be 
adapted to almost any subject. 



T.M.F.-D 49 



Films 



To BE SURE of good results every time it is necessary to know 
something of the characteristics of the various kinds of film 
available for amateur use. Although they have been briefly 
summed up already, let us now discuss all the aspects of the 
film material in greater detail. 

The Film Gauges Compared 

The choice of film size is, as indicated on page 15, a com- 
promise between versatility, expense, and convenience. What 
are the actual factors involved? 

The 8 mm. gauge is the most economical one as regards 
running costs. Extremely compact and light-weight 8 mm, 
cameras are available, making the gauge ideal for family 
filming. Models with advanced specifications also exist for the 
more ambitious worker. 

The individual pictures or frames of 8 mm. film measure 
only 3.51 x 4.8 mm., so they have to be greatly enlarged on 
projection. Screen images up to about 30 X 40 inches are 
obtainable, which is quite adequate for home viewing, but 
larger screen images are seldom satisfactory. Small as the frame 
is, it is well protected from damage in both camera and projector, 
because the claw mechanism operates only against the perfora- 
tions along the edge of the film. The perforations run down one 
side of the film outside the picture area, spaced out at single 
frame intervals. 

The most common form of 8 mm. film, double-eight, is 
1 6 mm. wide when purchased, with perforations down each 
side. It is in fact 16 mm. film in which twice the number of 
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FILM GAUGES AND LEADERS 
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Leaders and trailers. Spooled 
16 mm. film stock has a leader at 
the beginning and trailer at the 
end to facilitate loading and un- 
loading the camera. Each is usually 
from 4 to 6 feet in length over and 
above the nominal 50 or 1 00 feet 
of usable film. 

To facilitate identification 
leader and trailer have the words 
START and EXPOSED punched 
in them. 

Double-eight spooled film has 
to be run twice through the 
camera. During the first run the 
film is wound on to the take-up 
spool. To remind the user to re- 
thread it for the second run, the 
film has the words "HALF 
EXP" !.e. exposed down one 
side only punched in it. 
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Dimensions in millimetres of 
the three sub-standard film gauges. 
The larger dimensions refer in 
each case to the camera gate 
aperture, the smaller to the pro- 
jector gate. Thus the area exposed 
in an 8 mm. camera measures 
3.51 x 4.8 mm. but the projec- 
tion area of the finished film 
measures 3,28 x 4.37 mm. 16 mm. 
sound films are normally printed 
on single perforated stock (/eft), 
the un perforated edge being then 
available for an optical and/or 
magnetic sound track. Silent films 
are normally shot and projected 
on double-perforated stock (right). 
Magnetic stripe can also be applied 
to one edge of double-perforated 
stock, though sound quality is 
inferior in this case. Frame di- 
mensions are the same for both 
types of stock. 
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perforations have been stamped along both edges; but it is 
specially spooled for 8 mm. cameras. Ordinary 16 mm. film 
cannot be used in 8 mm. cameras as the perforations are spaced 

too for apart. 

As double-run 8 mm. film is run through the camera twice, 
and split down the middle during processing, the final 8 mm. 
wide strip is double the original length. This is returned to the 
user on a projector spool. 

The majority of 8 mm. cameras accept 25 foot spools of 
double-eight film, yielding 50 feet of film for projection. There 
are 80 frames per foot of 8 mm. film, and at the normal running 
speed of 16 frames per second, a 5O-foot reel thus lasts for 
4 minutes 10 seconds in the projector (exactly the same as 
100 feet of 1 6 mm. film). 

Some manufacturers produce extremely compact cameras 
designed for single-eight film, which is supplied already cut 
down to its final size. The principal disadvantage of single-eight 
film is that the choice of films is more restricted than with 
double-eight. A limited range of library films, for hire or pur- 
chase, is also available in 8 mm., and can be very helpful in 
programme-building. 

The cost of using 8 mm. film in Great Britain ranges from 
about 55. per minute with black-and-white film and ys. 6d, 
per minute with colour film. These estimates take no account 
of wastage due to exposure errors and other causes. 

The 9.5 mm. gauge is the first of the amateur gauges. Intro- 
duced by the French Pathe Company in 1922, it still retains 
many faithful adherents in Britain, France and elsewhere. Its 
main advantage is the relatively low cost of the simpler type 
of camera and projector. 

The frame size of 9.5 mm. film (8.8 X 6.5 mm.) is very little 
smaller than that "of 16 mm. film, enabling a reasonably large 
screen image to be obtained without recourse to a high-powered 
projector. There are 40 frames per foot and the running time 
is the same as 16 mm. or one half that of a given length of 
8 mm. film. 

The perforation holes of 9.5 film are in the centre of the 
film, one between each successive frame. This has the disad- 
vantage that any damage to the perforations, such as may occur 
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through incorrect loading of camera or projector, is visible on 
the screen. 

Most 9.5 mm., cameras are designed to accept 3O-foot lengths 
of film in special chargers (page 54). Black-and-white and 
colour film stock is available ready loaded into the chargers. 
Generally these remain the property of the film manufacturer 
and are retained by the laboratory when the film is returned 
after processing. Black-and-white film can also be bought in 
tins containing three lengths of 30 feet for loading by the user; 
special equipment can be even obtained for processing it at 
home. 

Library facilities in Britain are fairly good, especially for 
those interested in the classics of the silent screen era. Though 
there are no facilities for producing original sound films in 
this gauge, sound prints copied from larger gauges can be hired 
for showing on 9.5 mm. sound projectors. 

The cost of using 9.5 mm. film in Great Britain ranges from 
about i os. per minute with black-and-white film and i per 
minute with colour film. 

The 1 6 mm. gauge is largest of the amateur gauges. It was 
first introduced in 1923 in the U.S.A. and certainly provides 
the finest quality at a price. It is now also widely used for 
professional purposes and has become the recognized interna- 
tional standard for the production and screening of silent and 
sound films for industry, medicine, research, education, etc. 

The frame size is 1041 x 7.47 mm., and a powerful pro- 
jector can provide an adequate screen image for audiences of 
200 persons and more. Even a low-powered projector can give 
an adequate picture for home shows. 

Normally 16 mm. film is obtained on zoo-foot spools for 
camera loading, although special chargers for lengths up to 
400 feet are used on some cameras. There^ 



runs for 2 seconds in camera and projector; a standard 100 foot 
spbolthus provides an uninterrupted 4 minute 10 second run. 
For the amateur, 16 mm. is expensive. Using reversal film 
and exposing at the normal silent speed of 16 frames per second, 
the cost of stock in Great Britain ranges from about 155. per 
minute in black-and-white, and i per minute in colour. 
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New apparatus is expensive, too, but secondhand cameras 
and projectors are obtainable fairly cheaply. 

For the serious worker, when many copies are required, and 
for the production of professional quality sound films, this is 
undoubtedly the gauge to choose because negative film (necessary 
for many applications) is not obtainable in 8 mm. or 9,5 mm. 

Chargers and Magazines 

In addition to the standard spools for 8 mm. and 16 mm. 
cameras, a range of chargers and magazines is available for 
certain models in all three film gauges. Naturally the camera 
concerned has to be designed to take the charger in question. 

8 mm. Chargers. Two kinds are available. The first takes 
33 feet of single-eight film, i.e. cut to the right width before 
exposure. The advantage of this is that it permits the design 
of a very flat camera and rapid loading and unloading. This 
type of charger is similar in principle to (and derived from) 
the p.j mm. charger developed originally by Pathe (see below). 

The second type, the double-eight magazine, takes 25 feet 
of double-eight film. After the first half of the film is exposed, 
it is only necessary to turn the magazine over, and the camera is 
immediately ready to go on filming. This of course not only 
simplifies loading but also permits changing over of emulsions 
at any time without waste of film, since a sliding shutter on the 
magazine automatically closes the film aperture whenever the 
camera is opened. 

9.5 mm. Chargers. The first charger for amateur cine film was 
that brought out by Pathe in the 9.5 mm. gauge. This consists 
of a flat box of two compartments, both rendered light-tight 
by a lid. The so-foot reel of unexposed film is contained in the 
upper chamber. The film passes through a narrow curved 
channel (to avoid fogging when the charger is exposed to 
daylight) before emerging from the chamber, and then passes 
into the lower chamber through a similar channel. There it is 
wound up on a core linked to the camera mechanism. 

Various models of this charger design exist for specific 
camera types, and differing in details of shape and dimensions. 
In some a pressure pad is included (which automatically presses 
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CHARGERS AND MAGAZINES 



Film magazines for various 
gauges. Top left: 25 feet double 
8mm. Top right and lower left; 
50 feet 16 mm. Lower right: 
50 feet 9.5 mm. Magazines 
have the advantage over spools 
of being instantly interchange- 
able even if the contents are 
only partly exposed. This cuts 
down time lost in reloading 
and enables the operator to 
change from one type of film 
to another at will. Magazines 
for doubIe-8 mm. cameras are 
designed to be turned round 
after the first half of the film 
has been exposed. The camera 
take-up spindle then engages 
with the empty spool, and the 
film runs through a second 
time. Magazines have only two 
drawbacks: it is not possible to 
wind the film back in the 
camera for special effects; and 
film purchased in this form is 
more costly. 








Most 9.5 mm. cameras are 
designed for charger loading. The 
film is usually supplied ready 
loaded by the maker. The special 
charger shown on the left has two 
compartments. The upper is 
loaded with film in the dark and 
the cover (1) placed in position. 
The film is then secured to the 
take-up core in daylight, and the 
lower cover placed in position 
(2). A sliding shutter between the 
compartments (see arrow) is 
finally withdrawn. 



One 8 mm. camera combines 
the advantages of magazine versa- 
tility and spool economy. The 
user buys his double-8 mm. film 
in 25 feet spools and loads the 
magazine in daylight. The maga- 
zine is then simply dropped into 
the camera and shooting can 
begin without delay. 
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the film into the gate on loading the camera), or even a com- 
plete transport mechanism. Another model takes 30 or 45 feet 
lengths and has the two separate compartments each with its 
own lid. This permits the film end to be fixed to the take-up 
core in daylight, once the film itself has been inserted in the 
feed chamber in the darkroom. 

16 mm. Magazines. The simplest type is the Siemens cassette 
which takes 50 feet of film and is similar to the double-eight 
magazine. 

The more complex type of magazine, also taking 50 feet of 
film, incorporates its own film gate, transport sprocket, and 
film counter. A special shutter covers the film aperture, and is 
automatically withdrawn on closing the camera, or closed on 
opening the camera. This permits changing over from one 
magazine to another in mid-film without loss of a single frame. 
The counter on each magazine at the same time shows how 
much of the film in it is still unexposed. 

Incidentally, since it is a simple matter to remove the maga- 
zine from the camera at a moment's notice, it is easy to insert 
gate focusing devices in the camera whenever necessary. 

Reloadable Magazines 

The chargers for single-eight and for 9.5 mm. film are reload- 
able, taking unspooled 30-foot lengths of film. Loading into the 
charger has to take place in the darkroom, though the loaded 
charger is placed in the camera in full daylight. 

The standard double-eight and 16 mm. magazines are not 
reloadable, and the film has to be returned to its manufacturers 
complete with magazine for processing. 

To combine the advantage of the charger with that of spools 
for double-eight and 16 mm. film, some cameras take maga- 
zines that can be reloaded with film on spools. The magazine 
is then handled in the usual way. In certain cases these maga- 
zines are complicated pieces of equipment containing the full 
film transport mechanism, film counter, etc. They may take 
50 or 100 feet (in exceptional cases even 200 or 400 feet) of 
film; the larger capacities are usually found only with maga- 
zines for professional 16 mm. cameras. 
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Many 16 mm. and double-eight magazines close completely 
when the camera is opened, and thus no waste of film occurs 
at all when changing over from one magazine to another in 
mid-film. Where the film passes outside the magazine between 
the feed and take-up compartments, changing in mid-film will 
fog about a dozen frames. 

With double-eight film magazines of the latter type no 
changing is possible in mid-film except in the darkroom, since 
exposure of the outside loop would fog both sides of the film 
of the first as well as of the second run-through. 

RUNNING TIME AVAILABLE WITH SPOOLS AND MAGAZINES 



Gauge 


Capacity of 
magazine or 
spool 


Time at 
silent speed 
(I6f.p.s.) 


Time at 
sound speed 
(24f.p.s.) 


8mm. 


25 ft. single-eight 


2 mln. 5 sec. 


1 min. 20 sec. 




25 ft. double-eight* 


4 min. 10 sec. 


2 min. 40 sec. 




33 ft. single-eight 


2 min. 45 sec. 


1 min. 50 sec. 




50 ft. double-eight* 


8 min. 20 sec. 


5 min. 20 sec. 




1 00 ft. double-eight* 


16 min. 40 sec. 


10 min. 40 sec. 


9.5 mm. 


25ft. 


1 min. 


40 sec. 




33ft. 


1 min. 20 sec. 


50 sec. 




50ft. 


2 min. 


1 min. 20 sec. 


16 mm. 


50ft. 


2 min. 5 s$c. 


1 min. 20 sec. 




100 ft. 


4 min. 10 sec) 


( 2 min. 40 sec; 




200ft. 


" *"8 nitn. 20 sec. 


**5 mfn. 20 sec. 




400ft. 


16 min. 40 sec. 


10 min. 40 sec. 



*Times apply to finished film, slit ready for projection. 

Loading Magazines and Spools 

Though magazines and spools are usually purchased ready 
loaded with film for insertion in the camera in daylight, it is 
sometimes necessary to carry out loading or spooling at home. 
This arises in particular when using unspooled 9.5 mm. film. 

Loading is best carried out in a darkroom in total darkness. 

It is also possible to load films inside the type of light-tight 
plastic bag designed for changing plates on still cameras. 

The exact procedure with magazines and chargers varies 
according to the make, so that no generally applicable hints 
can be given. In all cases it is best to practise loading in day- 
light with a length of blank film before trying the real thing 
in the dark. 
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Spools of 1 6 mm. film can be easily loaded by using a 
projection spool rewinder. This is not possible with double- 
eight film as camera and projector spools are not interchange- 
able. 

If any difficulty is encountered in attaching the end of the 
film on the spool core, the coil of film can first be wrapped in 
black paper in total darkness, and a few inches allowed to 
protrude. A ruby safelight can then be switched on and the 
film end secured to the core. The safelight is then switched off 
and rewinding completed in the dark. 

Some 1 6 mm. film spools have a round hole in one flange 
and a square one in the other. Note therefore the position 
carefully before spooling the film to ensure that it can later be 
correctly threaded into the camera along the appropriate film 
path and with emulsion side towards the lens. 

Single-perforation 16 mm. film designed for the addition of 
full-width magnetic sound track (page 272) can be spooled 
in two different ways. With type "A" spooling the perforated 
side is placed against the round-holed flange; with type "B" 
(the commonest), it is placed against the square-holed flange. 

Single-perforation film can only be used in cameras having 
sprockets fitted with a single row of teeth. Some cameras can 
be adapted for the purpose. 

After loading or spooling, remember to stick a label on the 
magazine or spool box indicating the type of film used, a most 
important point for both yourself and the laboratory. Liquid 
glue or cellulose adhesive tape are preferable to ordinary office 
paste for this purpose. 

Black-and-White Reversal Films 

The emulsion side of unexposed film, which must face towards 
the camera lens, is matt surfaced and cream-coloured. The 
base side is shiny arid usually blue-Hack or brown in colour. 

The base itself is made of cellulose triacetate which is slow 
burning unlike earlier cine film which was high inflammable 
and presents no fire hazard hence the term "safety" film. 
Professional 35 mm. film, too, is now almost entirely made of 
the same safety material. 
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THE REVERSAL AND NEGATIVE PROCESSES 





'/ 





1. The silver halide grains of the emulsion are affected by light (white arrows). 
Development converts them into metallic silver which appears black. When no 
light strikes the film (black arrows) the emulsion remains unaffected and no 
blackening takes place on development. The result is a negative image. 

2. Reversal. The blackened portion Is bleached out, leaving only a positive 
image of unexposed silver halide. The film is then re-exposed to strong artificial 
light. (3) This renders the remaining silver halide developable. Re-development in 
a normal negative developer blackens all the silver halide and yields a reversed 
image (4) in which the tone values match those of the original subject. 

2. Negative. Fixing renders the image stable and removes the unexposed silver 
halide. The negative is then printed by contact (3) or projection, producing a 
positive image (4) in which the tone values match those of the original subject. 
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The action of light on the sensitive emulsiop of the film only 
becomes visible" after processing. The image is said to be latent, 
and this explains why exposed film when unloaded from a 
camera looks no different from the unexposed article before it 
went in. 

When an exposed black-and-white film is developed, the 
image has the tone values of the original reversed, and is called 
a negative. In a still negative of a cloud scene, white clouds 
will appear dense grey. 

The same principles apply to both still and cine cameras; 
an exposed film produces a negative image. But just as a still 
negative is useless for final examination of the picture, so a 
negative motion-picture film is unsuitable for projection. As 
with snapshots, it would seem the obvious thing to make a 
positive print from the motion-picture negative for projection 
purposes. 

But here the requirements differ. While it is very useful to 
be able to have a number of prints made from a still negative, 
in amateur cinematography there is seldom need for more than 
a single copy of the film. 

This explains why film manufacturers have produced a 
special reversal film. 

Reversal film is processed by a special method which reverses 
the initial negative to a positive. The film that comes back 
from the laboratory is thus the same actual strip that ran 
through the camera and this applies to both black-and-white 
and colour emulsions. 

There is no difficulty about haying further positive copies 
pririfed fronTa Wmm. reversal positive. Many laboratories are 
equipped for making duplicate ("dupe") prints from 16 mm. 
reversal black-and-white and colour originals; the results are 
of excellent quality and hardly distinguishable from the oji- 
ginal. 

It is also possible to print from one gauge to another, for 
example from 16 mm. to 9.5. mm. or 8 mm. For obvious reasons 
better results are obtained when printing from a larger gauge 
to a smaller, rather than the other way round. The converse 
is however possible, though a considerable loss of quality must 
be expected. 
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Black-and-White Negative Film 

While reversal film is the article normally used by amateurs 
in all three gauges, negative stock is available in the 16 mm. 
gauge. The serious worker producing a film /or, technical, 
educational or advertising purposes may weU fi&d. negative 
stock more suitable. 

Production on a semi-professional basis on 16 mm. film 
involves the same procedure as is current with standard 35 mm. 
film. To start with, the editing stage involves a great deal of 
physical handling of the film and it is repeatedly run through 
a viewer and projector. A work print or cutting copy is therefore 
made from the original negative so that these operations can 
be carried out without fear of spoiling the master copy. 

When the editing stage is completed and the film has 
reached its final form, the negative is then cut to match, and 
as many copies as required for distribution purposes printed 
from it. The prints in question will then be free of splices. 

At the same time, any desired special effects such as fades, 
dissolves and superimpositions can be provided by.ihe labora- f ! 
tory, if they were not made in the camera at the shooting stage. 
The final stage may be the provision of an optical or magnetic 
sound track along one side of the film. 



Colour Response 

All black-and-white stock intended for camera use whether 
of the reversal or negative type is known as panchromatic. This 
means that it gives a reasonably accurate rendering of all the 
colours of the subject in terms of shades of neutral grey. 

The silver bromide grains which make up the active con- 
stituent of the emulsion are inherently sensitive to blue and 
insensitive to red. Special dyes, however, increase the response 
to the red end of the spectrum for a balanced reproduction. 

On the other hand it may be desirable to increase the 
natural contrast between colours; this is done by means of 
coloured filters (see page 69). 

Positive black-and-white film, intended for making projec- 
tion prints from negatives, is coated with a plain non-colour- 
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sensitive emulsion which is sensitive to blue only. This permits 
handling and processing by orange or bright red darkroom 
illumination. 

Positive film is not normally used in the camera, except 
possibly for shooting tides. 

Film Speed 

To indicate the relative sensitivity or speed of their emulsions, 
film manufacturers use various systems, usually numerical. The 
figures are printed either on the carton or on an instruction 
sheet enclosed with the film. 

FILM SPEED SYSTEMS COMPARED 



BS 
(Log.) 


ASA 
(Arith.) 


Weston* 
(Ar/th.) 


DIN 
(I**) 


Scheiner 
0*) 


Relative 
Speed 


19 


6 


5 


10/10 


20 


I 


20 


8 


6 


11/10 


21 


If 


21 


10 


8 


12/10 


22 


If 


22 


12 


10 


13/10 


23 


2 


23 


16 


12 


14/10 


24 


21 


24 


20 , 


16 


15/10 


25 


3i 


25 


2$ 


20 


16/10 


26 


4 


26 


32 


25 


17/10 


27 


5 


27 


40 


32 


18/10 


28 


** 


28 


50 


40 


19/10 


29 


8 


29 


64 


50 


20/10 


30 


10 


30 


80 


64 


21/10 


31 


12} 


31 


100 


80 


22/10 


32 


16 


32 


125 


100 


23/10 


33 


20 


33 


160 


125 


24/10 


34 


25 


34 


200 


160 


25/10 


35 


32 


35 


250 


200 


26/10 


36 


40 


36 


320 


250 


27/10 


37 


50 


37 


400 


320 


28/10 


38 


64 



*Speed system used on Weston Master I and II exposure meters. The Weston 
Master III meter actually uses speed ratings which for all Intents and purposes 
are Identical to the ASA arithmetic numbers, though on this meter they are still 
called Weston ratings. 

Britain and the U.S.A. have adopted a common standard of 
film speed measurement which is expressed in either logarith- 
mic or arithmetic terms. The logarithmic scale is widely used in 
Britain and the speeds are quoted in degrees (BS) ; the Ameri- 
can arithmetic scale (ASA numbers) is common in North 
America and the European Continent. 
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In the logarithmic scale every increase of 3 degrees doubles 
the effective speed. In arithmetic scale, the speed is directly 
proportional to the index number. The two scales are directly 
convertible. 

Other systems frequently met with are the Weston (arith- 
metic), and the Scheiner and DIN (German Standard) 
logarithmic scales. These are only approximately convertible, 
as the actual methods of speed measurement are different. 

With black-and-white film the speed rating applies to ex- 
posure by daylight only. In artificial light the rating is usually 
somewhat lower. 

Exposure meters have provision for setting according to the 
speed of the film in use (see pages 65-66). 

Other Properties of Films 

Films differ also somewhat in the way in which they reproduce 
the tone gradations and the detail in the subject. These proper- 
ties are to a large extent tied up with the film speed, inasmuch 
as fast films happen to behave differently from slow ones in 
respects other than speed alone. 

Generally, slow films yield finer grain than _the fast types. 
That means that the silver bromide crystals- which eventually 
are turned into silverare smaller on the average in a slow 
film, 

In a coarse-grained film the fine image detail tends to disap- 
pear because it is broken up by^ffip^g^in structure of the 
emulsion. Even though the graioiaesk as such J^m&odsible on 
the screen in quite the same way as in a normal photographic 
enlargement, the impression of coarseness remains. 

Gr&ininess with an ultra-fast film is particulafly noticeable 
on negative stock; reversal processing to some extent tends to 
reduce the effect. This is one reason why negative film is only 
available in the 16 mm. gauge, and why no really fast films are 
made in 8 mm. 

Slow films also tend to yield more contrasty images another 
feature that is of more importance with negative film. 

All modern reversal films carry an anti-hlaJij^^which 
enables them to record sjutiecll Kaving extreme brightness 
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differences without halation. This phenomenon due to light 
bemg~ reflected back again from the film support after passing 
through the emulsion causes loss of detail, especially of fine 
dark detail against a brilliant background. Bright image points 
may also become diffused owing to the scatter of light in the 
emulsion. 

The anti-halation layer usually grey silver between emul- 
sion and support largely eliminates this trouble by absorbing 
light rays once they have passed through the emulsion. The 
anti-halo layer disappears during reversal processing. 

Negative films have a tinted base (normally grey or purplish) 
which acts similarly, but is not removed in processing. (Nega- 
tive films are never projected, but only printed; the tinted base 
does not interfere with that operation.) 

Choosing Filmp +( 

From the p/fint of view of all-round usefulness a medium speed 
film of^^^B^BS is, as already mentioned^ the best to choose. 
Whea the light is good, use a slower emulsion of 22-25 BS; 
for very brilliant scenes this may even be the only film suitable, 
as the aperture of some cameras cannot be stopped down far 
enough to avoid overexposure with a faster emulsion. 

The fastest films of 30-34BS should, in view of their in- 
creased graininess, be reserved exclusively for scenes in un- 
favourable light which cannot be recorded satisfactorily on 
slower stock. 

Colour Films 

All colour films for amateur cine work are of the reversal type, 
giving a natural colour image by the subtractive principle. 

The film base is coated with three superimposed emulsion 
layers,, respectively sensitive to Wu^green^nd^red. JBetween 
tKe blue and green layers there is a yellow filter layer which 
holds teek^Woie^^it^flius prevent^ 
green ancLreicCTKi^^^ 



image formed in eachTayer^ replaced by a hue of a colour 
complementary to the colour of the part of the subject there 



BLACK-AND-WHITE CINE FILMS 



Make 


Film 


Speed 
6S 


ASA 


Uses 


8 mm. Reversal Materials 


Adox 


U 17 


27 


40 


All-round 


Agfa 


Isopan F 


25 


25 


Scenes in good light 


Ferrania 


Reversal 28 


27 


40 


All-round 




Reversal 32 


31 


100 


All-round or poor light 


Gevaert 


Gevapan 23 


22 


12 


Bright scenes 




Gevapan 26 


25 


25 


Scenes in good light 




Gevapan 32 


31 


100 


All-round or poor light 


Kodak 


Super X 


27 


40 


All-round 


9.5 mm. Reversal Materials 


Bauchet 


Super Pan 26 


25 


25 


Scenes in good light 


Ferrania 


Reversal 28 


27 


40 


All-round 




Reversal 32 


31 


100 


All-round or poor light 


Gevaert 


Gevapan 23 


22 


12 


Very bright scenes 




Gevapan 26 


25 


25 


Scenes in good light 


Pathescope 


Gevapan 32 
SX 


31 
25 


100 
25 


All-round or poor light 
Scenes in good light 




VF 


31 


100 


All-round or poor light 


16 mm. Reversal Materials 


Adox 


UI7 


27 


40 


All-round 


Agfa 


Isopan F 


25 


25 


Scenes in good light 


Ferrania 


Reversal 28 


27 


40 


All-round 




Reversal 32 


31 


100 


All-round or poor light 


Gevaert 


Gevapan 23 


22 


12 


Very bright scenes 




Gevapan 26 


25 


25 


Scenes in good light 




Gevapan 32 


31 


100 


All-round or poor light 


Kodak 


PlusX 


28 


50 


All-round 




TriX 


34 


200 


Very unfavourable light 










conditions, not recom- 










mended in normal daylight 


16 mm. Negative Materials 


Adox 


NI7 


27 


40 


All-round 


Ansco 


Supreme 


28 


50 


All-round 


Gevaert 


Gevapan 27 


26 


32 


All-round, especially out- 










doors 




Gevapan 30 


30 


80 


All-round or poor light 




Gevapan 33 


32 


125 


Unfavourable light condi- 










tions 


llford 


PanF 


25 


25 


All-round outdoors 




F.P.3 


29 


64 


All-round 




H.P.3 


34 


200 


Very unfavourable light 










conditions, not recom- 










mended in normal daylight 




H.P.S 


37 


400 


Fastest film for extreme 










conditions, dusk, artificial 










light, night, etc. 


Kodak 


PlusX 


30 


80 


All-round or poor light 




TriX 


36 


320 


Fastest film for extreme 










conditions, dusk, night, 










artificial light, etc. 



T.M.F.-E 
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recorded. When the finished film is projected, the dyes in the 
various layers combine on the screen to reproduce the original 
colours of the subject. 

Daylight and Artificial Light Types 

Two different reversal emulsions are available for filming in 
colour: a daylight type for use outdoors; and an artificial light 
type (often known as type A) for exposure by the light of 
overrun Photofiood bulbs. The reason is that there is a great 
difference in the spectral composition of these two light sources : 
daylight is richer in blue rays; Photoflood light is much more 
yellowish. No reversal colour emulsion would give a satisfactory 
colour rendering under both types of light. 

The "blueness" or "redness" of a continuous-spectrum light 
source (e.g. sun, or a light bulb or Photofiood) can be mea- 
sured in terms of its colour temperature (see page 102). 

COLOUR CINE FILMS 



Make Film 


Speed 
BS 


ASA 


Type 




8mm. Reversal Materials 










Agfa Agfacolor T 


25 


25 


Daylight 




Ansco Anscochrome 231 


26 


32 


Daylight 




Anscochrome 232 


25 


25 


Tungsten (for 


use with 








Photofloods) 




Gevaert Gevacolor R5 


21 


10 


Daylight 




Kodak Kodachrome 


2 ,o 


10 


Daylight 




Kodachrome A 


23 


16 


Photoflood 




9.5 mm. Reversal Materials 










Kodak Kodachrome 


2 ,o 


10 


Daylight 




Kodachrome A 


23 


16 


Photoflood 




Pathescope PCF 


22 


12 


Daylight 




16 mm. Reversal Materials 










Agfa Agfacolor T 


25 


25 


Daylight 




Ansco Anscochrome 231 


26 


32 


Daylight 




Anscochrome 232 


25 


25 


Tungsten (for 


use with 








Photofloods) 




Anscochrome 242 


21 


10 


Tungsten (for 


use with 








studio lamps) 




Super Anscochrome 


31 


100 


Daylight (a tungsten type 








also available) 




Gevaert Gevacolor R5 


21 


10 


Daylight 




Kodak Kodachrome 


21 


10 


Daylight 




Kodachrome A 


23 


16 


Photofloods 
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The human eye is far more adaptable than photographic 
film, and can accustom itself to widely differing kinds of light. 
According to whether blue or red predominates, the eye auto- 
matically increases its sensitivity in the required direction, 
until balance of colour vision is restored. Thus after a country 
walk, the colours of a bunch of flowers seen under electric 
light indoors will not seem unnatural. But if the same daylight 
colour film were used for a landscape and to photograph these 
flowers, the latter would have an objectionable over-all yellow 
"cast" or tinge. Conversely, if artificial light film is used in 
daylight, the scene has an over-all blue cast. 

Care is therefore needed in choosing the right type of film 
for the subject envisaged. It is also possible to expose a given 
type of film in the "wrong" lighting, provided a conversion 
filter is used (see page 103). 

Storage of Unexposed Film 

In temperate regions the only precaution necessary with un- 
exposed film is to keep it away from excessive heat and Humidity. 

It is not advisable to leave a pariry-e^5se*drWm1ii a* camera 
for any length of time, e.g. several months, as this may have an 
adverse effect on the latent image. 

Colour films should be sent for processing as soon as possible 
after exposure, though a few weeks one way or another will 
make no difference. When several spools have been exposed on 
one subject or story, it is best to send them to the laboratory 
together to ensure uniform colour balance. 

All films are marked with an expiry date. With black-and- 
white films it is permissible to use films for a few months after 
this date, provided that they have been stored in suitable 
conditions. Colour films deteriorate more rapidly, and should 
be used and sent for processing as promptly as possible. 

An out-dated film gradually loses speed; colour film may 
also lose colour balance owing to differential ageing of the 
emulsion layers. If a film is exposed within six to nine months 
after the expiry date, the lens aperture should be opened up 
from a half to one whole stop, to compensate for this loss of 
speed. 



Tropical Storage 

Special precautions are necessary for the storage of unexposed 
films in the tropics. The best method is to place the film in a 
special container wliich can be hermetically closed. A less satis- 
factory alternative is to keep it in metal cans scaled with ad- 
hesive tape.. 

When film is stored in hermetically sealed tins, a cartridge 
of sili^geTsKblild'BS^acSI inside with it^ to aBsprB moisture. 
Silica gelihtendect for lEs purpose usually contains a substance 
which is blue in colour in an anhydrous state anc[ Jturns j>ink 
when moist. It can easily be dehydrated by placing it in an 
oven at a temperature of I5O-20OC, until it turns blue again. 
It can also be heated by an electric fire, but must not be exposed 
to a naked flame. 

A refrigerator can also be used for storage of film in sealed 
containers, but the films must be removed from it 24 hours 
before they are needed, so as to avoid condensation when the 
cold film surface encounters the warmer air. 

The camera should be unloaded as soon as the film is com- 
pletely exposed. The film is then replaced in its tropical packing 
(but not sealed with tape, otherwise harmful moisture cannot 
escape), then dispatched to the nearest laboratory as soon as 
possible. 

If for any reason a film has to be kept for a period after 
expogfire^ to 

its wrappmfJTIuWa^^ sealed 

can together with a daftridge bf^flrca-g^r^ej^ii^it^ absence, 
dried tea leaves or grains of rice. Afler this ffeiRffi^fit the film 
is replaced in its original metal can, seafeC .'aSST^pt tinder 
refrigeration. 

The foregoing procedure is applicable to all emulsions, and 
should be followed with particular care in the case of colour 
film. 
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Filters 



As MENTIONED BEFORE, the colour sensitivity of panchroma- 
tic film is reasonably similar to that of the eye and thus permits 
fairly accurate reproduction of the brightnesses of colours in 
tones of grey. 

But for all that the film emulsions are still unable to adapt 
themselves to all the possible requirements of tone reproduction. 
Thus it is often useful to increase the contrast between two 
colours of similar depth, for instance in long "stbts wtiere the 
e/e may be able to differentiate them, but the film, reproducing 
everything 1 in grey, cannot. 

On other occasions it may be desirable to reproduce a 
particular tone lighter or darker than the unaided film is able 
to do. 

The judicious use of filters can not only aid in achieving a 
more forceful photographic quality but also to contTol^Jto^a 
certain extent Ae^moo^ofjjscsne. In special cases filtering 
may change the atmosphere completely, for instance^y.maBing 
a summer day look like an imminent thunderstorm or creating 
nigEt effects with daylight 'scenesT "'""" " "*" ~" """""*" 

Indoors tKere is "rarely^any need to use filters, mostly they 
only complicate matters unnecessarily. 

The coloiyxd^Jters (yjellow, ^eienj^orange, ]^d)de^ribed 
in the following pages can ^^only^fe^^used with placE^a^^white 
film. The polarizing and neutral^ density filters (pageF*74?-75) 
can fee useff'wST^^ film.JFor 

use with colour filir^ jthe uUm-vip!et filter^ (page w fj) must 
itseffbe colourless. ***^ *-^*- 

f for use with colour film only are dealt with 



on pages 93 and 103. 
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Filter Mounts 

A filter consists of a piece of dyed optical glass or a sheet 
of gelatine. In the latter case it is, or should be, cemented 
between thin glasses. 

This sandwich or the dyed glass is then held in a mount 
for fitting to the lens. 

Mounts can be of the slip-on or screw-in type. The screw-in 
type is to be preferred, as there is no risk of the filter falling off 
and getting lost just when it is needed. 

Some filter glasses are interchangeable, a set consisting of a 
single unscrewing mount and several detachable glasses. 
Though this would appear to have the merit of simplicity, 
separate mounts for each filter are preferable. They can then 
be rapidly fitted on the lens, and as less handling is involved 
the danger of finger-marks, which impair definition, is re- 
duced. 

Unmounted gelatine is even more vulnerable to accidental 
damage, and if a filter of this type has to be used (special 
filters for use with colour film are often supplied in this form) 
and your lens-hood is of the screw-in type, the following pro- 
cedure is recommended. Measure the diameter of the lens- 
hood thread, sandwich the filter gelatine between two sheets of 
paper and cut out a circle of the requisite diameter. Avoid 
touching the gelatine directly at any stage. Insert the gelatine 
behind the lens-hood and screw the latter home. 

Alternatively, it is sometimes possible to remove the front 
element of the lens itself and insert a gelatine filter cut to the 
appropriate size. In either case, the arrangement should only 
be regarded as a temporary expedient, and the filter should be 
fitted in a permanent mount as soon as possible. 

When mounting a filter, it is not sufficient to place the 
gelatine sheet between two glasses; the sandwich must be 
cemented together, or definition will suffer. Cementing is a 
specialized and delicate operation and should be entrusted to 
the filter manufacturer. 

When a filter is required for use on a wide-angle lens or 
attachment, it is important that it should be of sufficiently 
large diameter, otherwise the corners of the field of view may 
be cut off. Unless the camera has provision for using a single 
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set of filters for all lenses, it is therefore important to ensure 
that the filters are properly matched to the lenses. 

A filter should never be. used, without a lensJhaod. The filter 
mount usually has a screw thread at the front identical with 
that of the lens into which it fits, enabling the lens-hood to be 
screwed at will either directly on to the lens or into the filter. 

Telephoto lenses are usually supplied with a built-in lens- 
hood, and the filter is attached by removing the hood, screwing 
the filter, and replacing the hood in front of the filter. 

Two Essential Filters 

The wide range of filters available for black-and-white film 
will leave the beginner bewildered as to the right choice to 
make. A good advice is to start with two only: medium yellow 
and green. When you have learned how to use them, you can 
complete your equipment with full knowledge of the results 
obtainable. 

The Tellow Filter 

The principal uses of a yellow filter are in landscape shots, 
mountain and seaside views; and to enhance cloud effects. 

It is often found that a landscape which looked impressive 
at the time, appears very flat on the screen; detail is lost, and 
distant hills that stood our clearly against the horizon merge 
imperceptibly into the haze. 

Cloud effects are also tempting subjects, yet often equally 
disappointing. The eye can clearly distinguish the white of 
the clouds from the blue of the sky, but here too the film may 
not give a true rendering to the relative tone values, reproduc- 
ing them instead as similar shades of grey. 

In both of these cases an improvement can be obtained by 
using a medium yellow filter. The effect can easily be judged 
by holding it up to the eye; it is similar to that obtained when 
wearing yellow-tinted sun-glasses. 

The reason for using a yellow filter is that its colour is com- 
plementary to blue, and consequently holds back part of the 
light of this colour. The sky area is thus comparatively under- 
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exposed and appears darker on the screen, so contrasting clearly 
against the white of the clouds. 

With colours other than blue, a yellow filter has little effect; 
it passes green and red, so that when these colours predomi- 
nate the rendering is more or less normal. 

The Green Filter 

A yellow filter will meet most requirements but there are 
occasions when it is necessary to correct the inadequate res- 
ponse to green which is characteristic of panchromatic emul- 
sions. This often occurs in landscapes, which tend to come out 
rather too dark. As filters pass their own colour and hold back 
the complementary colour, it is clear that a green filter is 
called for in this case. 

Multiplication factors of the filters described above will be 
in the region of X2 and X3 (see page 75), requiring the lens 
aperture to be opened by i or i J stops. 

If it is desired to keep equipment to an absolute minimum, 
a single yellow-green filter can be used; but the range of effects 
obtainable will then be more restricted. 

Contrast Filters : Orange and Red 

Whereas yellow and green filters are used to correct errors in 
colour rendering, orange and red filters are used to increase 
the contrast between certain colours for special effects. 

Filters for contrast purposes are also selected on the same 
basis as yellow and green; when a colour is to be rendered 
lighter, the filter must be of the same colour; when it is to appear 
darker, the filter must be of a complementary colour. 

When an orange filter is used, red, orange and yellow in 
the subject are rendered lighter, blue and green darker. The 
shot gains in impact; the shadows are darkened and form a 
powerful contrast to the highlights and reflections. 

A medium orange filter (factor X4 open up two stops) is 
the most generally useful one. The resulting over-correction is 
not excessive and is suitable for many subjects. 

A deep orange filter gives more dramatic effects. Shots of 

72 



skiers taken against the light with such a filter can be very 
striking. The skiers in action will appear in silhouette against a 
dark sky, and the powdered snow thrown up as they turn will 
glisten strongly in the sunlight. Similar results can be obtained 
by filming sailing craft entering harbour with the light behind 
them. The white sails will stand out against the sky and 
reflections in the water will be prominent. The cloud effect 
will also be impressive. 

The contrast is still further increased with a red filter; the 
darker the filter the more pronounced the result. The filter 
requires a great deal of extra exposure, so that plenty of light 
is called for. Middle tones will tend to disappear as the filter 
density increases. Landscape and marine views in which the 
horizon is very low and dominated by cloud formations are 
particularly suitable for shooting through a red filter. Any 
people figuring in the scene will appear in silhouette. 

An extreme case is that of "moonlight" effects shot in bright 
sunlight with the aid of a red filter. The aperture is set to give 
considerable underexposure, i.e. it is closed down one or two 
stops more than the scene would normally require. 

The subject should be brilliantly lit with well defined areas 
of highlight and shadow, such as for example an architectural 
setting or a pier or jetty with a lighthouse at the end. Normal 
landscapes are not suitable for the purpose. All detail will be 
suppressed, and the scene will be reduced to its principal 
masses, under a dark sky, with here and there a person, wall 
surface or gateway standing out stark white. 

The Ultra-Violet Filter 

Ultra-violet radiation is invisible to the eye but strongly 
affects plidtograpEIc fflmT 1 



lakes* or at^e^^easTJ^anci &f]\^ 

is very rich ia jute^violet Vajj. These are liable to cause loss 

of image definition^ ^Q^iJ&SLjCQn^^ does 

notitake into account Jbfi. uiteridQ^ 

Ultra-violet radiation is only J2jsextijj^ should 

not be confused with the effect of mist or fog which scatter 

visible light. 

73 



An orange filter can be usecL to. eliminate the excess ultra- 
violerrBrdiation which appears as atmospheric haze in the pic- 
ture, but it has the disadvantage of darkening the sky t* ^an 
unnatural dejgree. It is therefore better to use a special U. V. 
fiTterT^TEe purpose, as it does not affect the colour pf the sky 
which is reproduced at normal density. No alteration of lens 
aperture is required when using this filter. 

Note that if the atmospheric haze is eliminated too com- 
pletely, some loss of pictorial value results. Part of the charm 
of distant views lies in the soft definition and the gradual 
falling off of contrast with increasing distance (the so-called 
atmospheric perspective). To preserve a sense of depth it is 
advisable to introduce some prominent dark tone into the field 
of view; this can often be done by including some foreground 
feature. 

The Polarizing Filter 

The polarizing filter, which is generally neutral grey in ap~ 
pearattce, has~thetim*9W^ a 

greater cnrfesser estentr TMTe^ single at 

which the sky is viewed and the orientation of the filter itself. 
The other colours of the subject are not affected at all in the 
process. 

The filter also enables reflections from non-metallic surfaces 
to be reduced, but this is utilized more in still photography 
than in the cinema. 

The effect of the filter can be observed by simply looking 
through it; it is then rotated in its mount ilnfiTtKe desired 
position is found, and placed over the lens in tEeliame^bnenta- 
tipn. If it is rotated while the camera Ts 'running, reflections 
vary In intensity, and the density of the sky changes, producing 
effects which an ingenious film-maker can turn to good pictorial 
use. 

Apart from its polarizing properties, this filter can also be 
used in the same manner as a neutral density filter (see below) . 
When two polarizing filters are placed^ J^*3j}L&Ui JftPVed in 
relation to one yioti^^ 
results. 
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Neutral Density Filters 

A neutral density filter is unlike all those so far described in 
that it has no selective effect on the colours of the subject. Its 
main use is to reduce the amount of light reaching the *fiSt 
Depending on its density, it requires the aperture to be opened 
up one, two, orjhree stogs. 

JsTeulfal ctensity filters are useful when the lens cannot be 
stopped down far enough for the subject. When the smallest 
available lens aperture is/n or/i6 and you^Kli^arnj|fiFtd!rted 
subject in bright sunlight with medium-speed oi^ fas film, 
use of a neutral density filter is a xcroeiueiit way of avoiding 
over-exposure. 

Another us^jpfJt^^ is an iadkect one 

for eepmg*ffiebackground of a close shot unsharp. To do this 
the depth of field (page 27) must be reduced by employing a 
wide lens aperture. If a neutral density filter with a factor of 
4 X is used, the aperture can be opened two whole stops. 

Filter Factors and Lens Apertures 

We have already referred to the multiplication factor applying 
to all filters exc<B$Jtou^ reduce 

the amount of light reaching the filna;,iJeps ^th^rgpj:e have to 
be takejx to compensate for tiisJLoss b^^^ 

This exposure, increase is indicated by the factor for in- 
stance SL 2 X filter nee^TTrouRe^ On a 
cine caffi^r^ 

As the iris diaphragm jis j^Ub^ stop 

halves oTHouBI^^ 
(page 24)5 thisTs*a simple matter, as shown below. 

FILTER FACTORS AND APERTURE CHANGES 

Filter factor Number of "stops" by which the 

aperture must be opened 



2x 


1 


3x 


I* 


4x 


2 


6x 


2i 


8x 


3 
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FILTER EFFECTS WITH BLACK-AND-WHITE FILM 



Subject 


Effect desired 


Filter Recommended 


Landscapes 
Open views 


Normal 


Yellow or light green 



Panorama 



Very open riverside 
scenes 

Seaside views 
Trees and flowers 

Autumn tints 

Seos/de Views 
Beach scenes 
Harbour 
Cliffs, rocks 
Sailing boats at sea 

Mountain Scenery 
Summer, with vegeta- 
tion, moderate altitudes 

Above 5,000 ft. 
Snow* winter sports 



M/sce//oneou$ 
Cloudy sky or sunset 
Shots from aircraft 
Tele photo shots 
Blue sky used as back- 
ground 



Light-toned buildings 



Colourful costumes 
Orange and red coloured 
clothing and flowers 
Landscapes or buildings 
with strong highlight 



Lighter than normal 
Increased effect of mist 
or haze 
Normal 
Reduction of mist 

Specially clear distance 

rendering 

Lighter foliage 

increased contrast 
Normal, with darkened 
sky 
Lighter 



Normal 

Normal 

Dark sea, lighter waves 

Increased clarity and 

contrast 

Normal 

Increased contrast 
Very dark sky 
Reduction of haze, 
normal sky 
Normal 

Contrast/ silhouette 
effect 

Dramatic effects 

More detail in distance 

Improved contrast 

Normal 

Dark 

Very dark 

Almost black 

Normal 

increased contrast 

Darkened sky 

Normal 

Lighter, with improved 

detail 

Night effects 



Deep yellow or green 
No filter 

Yellow 

Yellow, mid-green or 

orange 

Medium red 

Light green 

Deep yellow or orange 
Yellow, light green or 
polarizing filter 
Deep yellow or orange 



Yellow or UX 

Yellow 

Deep yellow 

Deep yellow, orange 



Yellow or light green 
Yellow or medium green 
Deep yellow or orange 
U.V. 

Medium yellow 

Deep yellow or orange 



Deep yellow or orange 

U.V. or orange 

Medium yellow or orange 

Yellow 

Deep yellow 

Orange 

Red 

Yellow 

Deep yellow or orange 

Polarizing filter 

Medium yellow 

Deep yellow or orange 

Red plus polarizing filter 



Except for the polarizing filter, none of the above filters can be used with 
colour film 
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Thus if the working aperture is/8 and you decide to use a 
2 X yellow filter, you must open up the lens 10/5.6, otherwise 
the film will be under-exposed. 

When filters are supplied by film manufacturers for use 
with their materials, the appropriate factors are quoted in 
data sheets and can be relied upon. 

Filter factors are not always marked on the filters them- 
selves, for the very reason that the factor varies according to 
the film. The best way to ascertain the factor for individual 
cases is to make practical tests. 

Do not use filters of different colours in conjunction. As 
different coloured filters hold back light of different colour, the 
composition of any light remaining after passing through two 
different filters would bear little relation to that reflected by 
the original scene. 

Care of Filters 

Keep all filters absolutely clean and treat with the same care 
as lenses, using a fluffless cloth or camel-hair brush for cleaning. 
Minor surface blemishes on glass filters need cause no concern, 
as they will have no appreciable effect on definition. 

Gelatine filters should be carefully preserved from damp, 
which may effect the cement and render them unusable. 

Do not expose any filter to cUrect 

lutely necessary. .^TKeTJes? means of storage is to keep the 
filters in a leather case with separate compartments, unless 
there is room for them in the camera case. 
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Exposure Meters 



AN EXPOSURE METER is ^^ a^jv:Ji<luaile,,,acaessQry^ ad virtually 
indisf^Bsabte^WKen sEooting colour glin. It can greatly simplify 
the task of determining the correct exposure. But useful as it is, 
it must be used intelligently, for it cannot think. 

Exposure meters are precision instruments incorporating a 
photo-electric cell coupled to a micro-ammeter. This combina- 
tion measures the intensity of the light reflected by (or incident 
on) the subject and indicates a reading by a pointer which 
usually moves over a scale calibrated in relative light intensi- 
ties. A calculator dial has provision for adjustment according 
to the speed of the film in use, and (if specially designed for 
motion picture work) the running speed of the camera. When 
set according to the pointer reading, the calculator then indi- 
cates the correct exposure. Alternatively, the scale itself may be 
adjust able for film speeds and directly calibrated in lens apertures. 

Modern meters are sensitive to a wide range of light intensi- 
ties from a very low level upwards. Some models have two mea- 
suring ranges, controlled by a suitable screen, and with two 
scales for lower and higher light intensities. 

Most meters can be used for both still photography and 
motion-picture work. Models specially calibrated for cine 
cameras are also available, and are usually more convenient 
and quicker in operation, as less calculation is involved. 

However, any reliable meter can be used with a cine camera. 
After adjusting for film speed and taking a reading on the 
subject, the lens aperture is read off opposite the shutter speed 
corresponding to the camera running speed, i.e. usually 1/30 
to 1/40 second (see page 130). 

From the practical point of view there are two main methods 
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of taking meter readings: we can measure the light reflected 
from the subject, or the light falling on it. These methods are 
accordingly known as reflected light and incident light readings. 

Reflected Light Measurement 

To take a reflected light reading, hold the meter near the 
camera. For medium and close shots not presenting strong 
contrasts aim the meter simply towards the centre of the sub- 
ject. Thus the meter will point in the same direction as the 
camera lens : downwards when filming a kitten at play on the 
floor: upwards for apple-blossom in the orchard. As a general 
rule correct aperture readings are obtained on average subjects 
if the meter is held at a distance from the subject equal to the 
subject's own height. 

For medium and close shots with strong contrasts of light 
and shade, set the aperture so as to give correct exposure to the 
part of the scene where important action is taking place. If 
children dressed in light-toned clothes are seen against a 
background of dark foliage, it is the game they are playing 
that matters, while the way in which the setting will be repro- 
duced is of less importance. 

For distant shots the lighting conditions at the meter position 
should be the same as in the subject area. This is the case with 
open landscapes. But sometimes conditions differ. For instance 
you may be filming yrffiij^^ 

way or branch of a tree as a foreground "frame''. If you take a 
meter reading from the camera position thej^oto^eteTfncT cell 
will Be in shadow and the rea ^^^^ff^^^^^ too^^^^^the 
distant subject. The remedy is easy: take one reading in the 
shade andTalseconfl^ 

midway '"between* the 'two'."" If the shadow predominates, open 
upwtbr ^^ ^gSBjft^^ 

important, stop down a little. 

In case of doubt, remember that with reversal film slight 
under-exposurejs^ DarJT 

scS5!es"are more pleasing to look at than the pale, washed out 
pictures that result from over-exposure, and are also easier to 
compensate in processing. 
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With average subjects reflected light readings give perfectly 
reliable results, and this is the most convenient way of using the 
meter. 

Incident Light Measurement 

In this case the meter does not measure the light reflected by 
the subject, but instead that which falls upon it and its sur- 
roundings. Before taking a reading of this kind, the meter must 
be adapted by placing a translucent plastic cover (supplied 
with most modern meters) over the cell. 

After deciding on the camera position, take up a position 
near the subject. In the case of a distant landscape or other 
inaccessible subject stand so that the same light falls upon the 
meter as on the scene itself. Point the meter towards the in- 
tended camera position (not the sun), aiming it so that the 
plastic cover receives light from the same angle as the view 
to be filmed. 

When you are unable to move from your position at all, as 
may happen in the middle of a crowd, and the action to be 
filmed is taking place in different lighting, it may be advisable 
to take a normal reflected light reading. When shooting from 
a sunlit position into shadow, arrange to cast a shadow over 
the meter and obtain an incident light reading in this manner. 

The advantage of incident light measurement is that the 
exposure value obtained depends only on the lighting level of 
the subject, and not on relative proportions of light and dark. 
Areas of similar brightness are thus reproduced with constant 
tone values; e.g. a flesh tone will always be equally light. This 
is of great value with reversal film, since the method in parti- 
cular ensures constant exposure of the important light tones. 

Special Cases 

Before making a panoramic or "panning" shot with the 

&rst swing 



the xfiBBTTOTD^ of 

the jpbintft^JDt^ aperture 

between the extreme readings. 
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EXPOSURE METER READINGS 



For normal readings point the 
meter at the su bject from the cam- 
era position. For accurate results 
with close shots hold the meter 
nearer the subject than the camera 
position. Most meters have a wider 
acceptance angle than a standard 
cine camera lens and readings may 
be influenced by features which 
are outside the camera's field of 
view. Moving in closer helps to 
avoid exposure errors arising 
from this cause. 



With subjecUv of strong, con- 
trastsTof " tight and shade take 
separate readings from thfe high- 
light and shadow areas. If contrast 
is not excessive, an aperture mid- 
way between those obtained from 
the two readings should give an 
acceptable result. If the readings 
are more than 2 stops apart, the 
cotifmt'K'tdo great for a faithful 
rendering oh colour film. 1 Contrast 
can sometimes be reduced by a 
change of camera angle or use of 
a reflector to lighten the shadows. 




Exposure can also be deter- 
mined by measuring the light fall- 
ing on the subject. Most meters 
have an incident light attachment, 
which is placed in position over 
the cell so that the latter is evenly 
affected by light from a wide area. 
The meter is held at the subject 
position and facing the camera, 
when it receives light from the 
same angle as the subject. This 
ensures that the reading is not 
affected by extraneous features of 
the scene, as may happen when 
the meter faces the subject. 

T.M.F.-F 




Often it will be found advisable to set the aperture so as to 
obtain correct exposure of the final sector of the panorama, 
which will remain longest on the screen and thus leave the 
strongest impression on the audience. 

N When shooting against the light on black-and-white film, 
it is best to give sufficient exposure to obtain at least some 
detail in the shadow. This of course does not necessarily apply 
when a silhouette effect is required. 

When taking a reflected light reading of a back-lit subject 
it is important to shade the meter from the direct rays of the 
sun. Failure to do so will produce a false reading and heavy 
under-exposure. An incident light reading in this case is of 
course taken with the meter facing away from the main light 
source. 

When filming a tracking shot (page 47) it is often difficult 
to find an aperture that will be correct throughout the duration 
of the shot. The best solution when variations are not extreme 
is to choose an average setting and use it throughout. With 
wide variations in subject or lighting it may be necessary to 
adjust the aperture during the shot. 

Exposure meters are also valuable aids to indoor filming, 
but as the light is much weaker and generally concentrated on 
the subject only, a different technique is required when taking 
readings (see page 108). 

Meter and Camera Variations 

Though meters are always carefully tested by the manufac- 
turer before release, it is advisable to make sure that your 
meter and camera settings are suitably matched. 

There are three factors which may impair the accuracy of 
meter readings: 

1. Camera running speed. This may be slower or faster than the 
marking on the speed control. 

2. Shutter speed. Even if the camera is running correctly at 
1 6 f.p.s., the exposure time with certain cameras is sufficiently 
outside the range 1/30 to 1/40 second to have an appreciable 
effect on exposure. 

3. Meter variations. Meters of different makes do not always 
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give the same exposure readings for identical lighting condi- 
tions. 

In the event of such variations being cumulative, e.g. 
camera running faster than the marked speed of 16 f.p.s. and 
the meter indicating a smaller stop than actually required, or 
the reverse, a considerable exposure error could result. 

It is therefore advisable to make some preliminary tests in 
order to calibrate the meter. The procedure is quite simple. 

Calibrating the Meter 

Load the camera with a standard black-and-white film to 
which you are accustomed. Choose a series of outdoor subjects, 
e.g. in sunlight without excessive contrast; in the shade, and at 
different distances. Arrange to shoot each scene three times. 
Take meter readings of each subject, and set the lens aperture 
as follows: 

Test i. One stop larger than the meter reading. 
Test 2, Set lens aperture on actual meter reading. 
Test 3. One stop smaller than the meter reading. 

When making exposure tests with colour film (page 85), 
which is more sensitive to exposure variations than black-and- 
white film, make the differences between tests i and 2, and 2 
and 3, only half a stop each time. 

Make a point of shooting a few blank frames between each 
test, by running the camera very briefly with the lens covered. 
This makes identification of the individual tests much easier. 

There is no need to use a whole spool or magazine on a test 
of this kind; a few feet are quite sufficient for the purpose. 

When the film comes back from processing, it is easy to 
identify the scenes that have been correctly exposed, and to 
ascertain whether the meter reading can be used without altera- 
tion. 

If one test exposure at/i i gives a better result than that taken 
at/ 8, it is clear that for that particular subject the meter indi- 
cated too large an aperture. And if the same applies to the tests 
taken on all subjects, you can safely conclude that the meter 
reading is one stop "slow" for all purposes. 
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If the tests show a consistent error one way or the other, the 
easiest way to avoid the need for further calculation is to alter 
the film speed setting on the meter; adjust it for a slower film if 
the meter consistently gives too small an aperture; for a faster 
if the aperture reading is too large. 

Care and Maintenance 

While an exposure meter is not unduly fragile, it is a precision 
instrument and should be treated accordingly. A bad knock, 
or a fall on to a hard surface, can cause serious damage. Never 
leave the meter lying in the sun, as this will effect the life of the 
photo-electric cell. Exposure to grit and sand should also be 
avoided. A case is essential, the ever-ready type being con- 
venient in use. 

After many years* service the photo-electric cell may lose 
some of its sensitivity. It is therefore advisable to check the 
readings from time to time by comparison with a brand new 
meter, choosing subjects with widely differing lighting condi- 
tions. Sometimes old and new instruments will react identically 
to average light intensity, but quite differently to weak light. 

As a general rule, when the meter is laid down flat, the 
pointer should return to zero when the cell is covered. Some 
meters are fitted with an adjusting screw for re-setting the 
pointer to zero when necessary. If in doubt on this point, get a 
dealer to advise you. 

If after comparative tests with a new meter the reliability of 
the old model still appears doubtful, have it checked by the 
manufacturer or his agent. In view of the importance of the 
instrument, it is good practice in any case to have a meter 
completely overhauled every three or four years. 

Second-hand meters, unless offered for sale by firms or 
persons of repute, are doubtful bargains. 



Filming in Colour 



MOVIE-MAKING in colour is not much more difficult than 
shooting with black-and-white film. In some ways it is 
even easier to use than black-and-white, because the colours 
in the subject when reproduced naturally, provide their own 
contrasts; whereas monochrome film may record different 
colours as similar shades of neutral grey. 

When shooting in black-and-white, the contrasts necessary 
to render subject and action clearly visible have to be obtained 
by placing dark figures against a light background, or vice 
versa. If foreground and background are too similar in tone 
the subject appears lost in its surroundings. So if it is a question 
of filming a shooting party in wooded country, the cameraman 
will have to get his sportsmen at the edge of a wood, or in a 
clearing, so that they are clearly seen in silhouette, not lost 
against the foliage. 

With colour film it is quite a different matter: a few bright 
colours in the clothing will soon show up the figures against the 
greens or browns of the natural surroundings, even when they 
are some distance away. 

Two Points of Handling 



filmland when reloading double-eight film for the second run. 
Woi xci ^Yscy , subdjtf^Ugi^^ Such 

fogging is liable to produce an orange-coloured veil over the 
image which will necessitate scrapping the affected footage at 
the editing stage. 

With colour film an efficient leris^h^aik-essential, especially 
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when filming side and back-lit subjects. The hood should be 
capable of being fitted in front of any filters required. 

Exposure 

In most respects i^QQjdng^in colour is easy. But special care is 
neede3T with exposure, which must be accurate to withinjialf 
a stop. There is much less latitude for error tKan^^^S^ black- 
and-white film, and strong conixaste^fEgTiF^and shade (as 
distinct from colour contrasts) must be avoided. 

An exposure meter is therefore virtually indispensable. Its 
use does not greatly differ from the procedure with black-and- 
white film, though a few points merit special attention. 

Reflected Light Measurement 

For subjects lit from the front, reflected light readings are 
perfectly satisfactory, as the lighting is uniform. But when the 
subject is lit from the side (page 90) it is advisable to take 
separate readings bf^^^^^^^^^T^^^v^^ to ensure that 
the contrast inot^cessive. If the respective feaSm^rorres- 
poHaTo^^posures more tihan one stop apart, it is best to reduce 
the contrast by altering the camera angle. 

Aim the exposure meter in the same general direction as the 
camera lens. When the subject is a landscape with clear sky 
and the camera is shooting straight ahead, the meter can also 
be held level, for blue sky is not appreciably brighter than an 
average landscape. But when the sky is overcast, lighting con- 
ditions change considerably. To avoid under-exposure of the 
landscape itself the meter should then be points^ s^gh^y down- 

warcts. '""' ~ * " l ""*" 

""TEFexposure reading obtained may sometimes need modifi- 
cation, especially with near subjects or figures appreciably 
darker (or lighter) than their surroundings. Thus when a 
view includes people more than about 40 feet from the camera, 
the main factor to be considered will be the brightness of the 
background and the exposure reading is correct as it stands. 
When the figures are closer, dark clothes etc. will need more 
exposure -perhaps half a stop larger. Whenever possible, how- 
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ever, take a close-up reading, holding the meter near the 
subject itself, so that its angle of view excludes the surroundings. 
Shooting against the light is relatively easy with black-and- 
white film, but more difficult with colour film. The first step 
is to measure subject contrast with a meter; if the difference 
between the light and dark parts is excessive, a mean aperture 
setting will be useless owing to the inability of the film to 
record extremes of brightness. The only solution will be to 
expose for the highlights and aim at a silhouette effect. 

Incident Light Readings 

Incident light readings are specially valuable with reversal 
colour film since they ensure that the light tones always receive 
the same exposure and thus reproduce correctly. Colour dis- 
tortions in bright areas are much more disturbing than in dark 
ones in fact an excessively red or greenish tone is glaringly 
obvious while a completely wrong brown may pass without 
being noticed. 

The procedure for incident light readings is the same as 
with black-and-white film. When, however, the surroundings 
of the subject are very dark and the light parts small, the aper- 
ture should be opened half a stop; close the aperture if there is 
no dark tone at all of importance in the scene. 

If in doubt as to the correct aperture, it is better to err on 
the side of under-exposure. Shots which are slightly on the 
dark side are preferable to the washed-out colours resulting 
from over-exposure. If a subject is of exceptional interest, it is 
well worth while to shoot it twice at different apertures. 

Learning to "See" Colour 

Modern colour films are able to reproduce the colours of nature 
with remarkable fidelity. Yet it often happens that a person 
viewing a colour film will exclaim : "Very pretty, but the colours 
were not really like that!" 

But as likely as not, it is the viewer, not the film, who is at 
fault. There is a tendency to associate certain objects with 
certain colours, and to assume that the colour never varies, 
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irrespective of the surroundings and lighting. The man in the 
street expects a girl's white dress to look white on the screen 
in all circumstances. If the girl is filmed in neutral toned sur- 
roundings near midday in the bright sunlight, the result will 
be correct. But if the shot was taken early or late in the day, 
the dress may well be tinged with pale red or orange from the 
sun. 

Conversely, in a scene exposed in the shade, under a-kar 
blue sky, the tone will be a bluish one. 

The actual colours of a subject are affected not only by the 
light, but also by the colours of the surroundings, which may 
be outside the picture area. Thus if the girl is sitting on a green, 
lawna the white dress may have a greenish tinge or cast owing 
to the light reflected up from the ground. Or again, you might 
be sitting inside d red-painted motor coach and filming prepara- 
tions for its departure. The driver in a white overall walks 
towards the vehicle, and as he does so the overall becomes 
tinged with red reflected from the coach. You may not notice 
it at the time, but when the film is projected the effect is un- 
expected. 

A shot taken from outside, showing the vehicle and its colour, 
provides the necessary visual explanation in such a case; the 
audience sees the source of the colour and the effect will pass 
unnoticed. 

The first step when starting colour filming is therefore to 
learn to look at one's surroundings with fresh eyes, and make a 
mental note of the actual colouring, under different conditions, 
of familiar objects. It will often be found that preconceived 
ideas and recollections of colours are quite mistaken. 

Another important factor affecting the viewer's assessment 
of a projected colour image is the narrow field of view of the 
camera, compared to that of the human eye. Unless the camera 
is fitted with an anamorphic lens attachment a landscape, for 
example, is usually only partially shown on the screen. The 
camera may pan across it, or the scene may be shown in 
separate shots, but in either case the audience is forced to 
concentrate on the distant view, whereas an observer at the 
camera station could have examined the whole scene in a 
single glance. 
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Colour Composition 

Composing a colour shot is a question of good taste and a 
sense of harmony. These are difficult concepts to explain in 
words but they can be acquired and developed by careful 
observation of intended subjects, and choice of the best view- 
point, lighting and colour arrangement. When the film is 
projected each scene should then be examined in detail and 
the reasons for success or failure carefully noted. Perhaps this 
sounds too much like hard work, but the time spent in carrying 
out the tests will be more than repaid by the lessons learned. 

For example, a film may show that it is no use trying to shoot 
late in the evening; that if a particular shot is dominated by a 
single light-toned colour, it needs to be offset by a darker tone 
in order to avoid the impression of over-exposure. Then again 
it will be found that certain colours do not go well in juxtaposi- 
tion, but are better seen in separate shots. Trial and error is 
the best way to learn. 

Effective colour contrasts can be obtained by the choice of 
two rompleffientary ^ttes;^pf OVKted' ilia! ffiey] are"^(e2 ' wilth 
discretion. The Brighter one IftoulS^occupy a relatively small 

^,*W**<W<*MMW'^fl|L -.*< *,^*^,^W^*^*^^*^^ . ; .4*,*^*~ **V^ ',**" 

area ot the picture. Examples of such compositions are the red 
cabin of a funicular railway seen against a tree-covered 
mountain; a girl in a blue dre^s admiring, a bed, of red tulips; 
or a boat with an orange or red sail in, axi empty - 



Such an arrangement of contrasting colours is for occasional 
use only. The majority of shots in a film should rely on harmony 
of colours of similar hue and in pastel shades, with one or two 
bold and saturated tones standing out. For instance, a patch of 
sunlight on a light brown tree trunk will harmonize well with 
the more subdued greens, yellows, and browns of a wood or a 
copse, yet stand out quite distinctly. 



Colour Round the Clock 

Provided that the right aperture setting is used, successful shots 
can be taken with colour film at almost any time from sunrise 
to sunset, and in town or country. Sometimes when the light 
is unusual in quality a few feet of film shot "just to see 
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what comes out" produce results exceeding all expectations. 

It might therefore seem that colour film can be exposed with 
confidence, whatever the time of day and prevailing lighting 
conditions, and without special precautions. 

Modern colour emulsions do have a certain latitude which 
enables liberties to be taken. At the same time the quality of 
the results and fidelity of the colour rendering obtained are 
governed by the composition of the light reaching the subject. 
And the light varies from hour to hour throughout the day. 

Thgs a shot taken when the sun is i low in the sjl^ willi^ve an 
over-all orange tinge. If the scene is an ancient town or building, 
the warm tones of sunlight striking the walls will not look parti- 
cularly unusual. But in a close-up of a human face by the 
same lighting, the reddish flesh tones would seem unnatural, 
and the result will be much less acceptable. All this means that 
some subjects can be filmed at almost any time of day, but others 
should not be tackled too early or late. Close-ups of people's 
faces fall into the latter category, for we all have our own fixed 
idea of how the human complexion should look. 

As far as possible, avoid shooting too early and too late in 
the d^yr^TheTEliiust Be one ex<^J>^ 

for ottel^^e IFw^^^ ^UJ^^t^ ^Wch can 

produce very fine results. I'tisaTOod Jdea^ tojSnish w tih ; shot 
withr^ejy^kwrfo^ very pleasant vana^, 

tion in tone values. 

Choice of Lighting 

The lighting contrast outdoors depends on the position of the 
sun relative to the subject. When the subject directly faces 
the sun, contrast and modelling are at their lowest. And as 
colour film is unable to give a satisfactory rendering when the 
lighting contrast is high, film manufacturers usually recommend 
frontal lighting. 

While frontal lighting is easiest to handle for the beginner, 
it is by no means the only possible arrangement. When the light 
comes from one side, it picks out the texture and adds model- 
ling. The scene then becomes considerably more alive and 
gains depth. With the sun more or less behind the subject, the 
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main areas become black masses outlined by brilliant rims of 
light. 

When experimenting with side- and back-lit subjects, high- 
light and shadow areas must be kept within the contrast range 
of the film, if a true colour and tone rendering of both is re- 
quired. For this purpose, reflected light readings (page 86) 
can be taken of both. If the exposure required differs by more 
than i-J stops, something will have to be sacrificed; either 
shadow, or highlight detail. 

One drawback of frontal lighting, suitable as it is for distant 
^scenes, is that in medium and close shots of people the faces 
appear screwed up and tense to avoid the direct glare of the 
sun. The best results in such cases are obtained by shooting 
when the sun is slightly obscured, and arranging for it to shine 
on the subject from the side. With bright sun shining from the 
side, it may be possible to reduce its intensity in big close-ups 
and thus soften the contrast, by interposing a fine piece of 
cloth, e.g. a handkerchief, between the sun and the subject. 

All the same, while hard lighting should be avoided, so 
should brightly-lit subjects containing large unbroken areas of 
light-toned colours. There is not only a danger of over-exposure, 
but the scene will lack character. Try to introduce some 
contrasting element; a small splash of different colour will 
serve to add life. 

Using Reflectors 

There are certain situations in which you can safelvfilm with 

1 Ifcrf^B^****"'^ " J ' * " ff ""* " " S *"T '" *''^*"^w,^iW^W^^ 

side^ngnting or even against the J53&u^^ 

or when whitew^^ natural 



all directions, thus lighting up the shadows adequately. 

waaiwp ^^ i>w * w ^^ 

jOTno such natural reflectors are available on the spot, it will 
be necessary to proceed with caution. But with fairly close shots 
involving a small subject area, a poit^WF^flecfing "screen 
can be^uTetf i^ of 

r 

or covered with tinfoil; they are of course easier 



to handle and carry around if you are working in a team. 



The Weather and the Sky 

The state of the sky can be quite important to the over-all 
colour rendering. With monochrome film, clouds merely pro- 
vide a pictorial element which may help in composing the shot. 
In colour, too, cloud effects can be very satisfying; but in 
addition the clouds influence the colour rendering of the scene 
itself. 

\Vith_a^clear,sky a the plight comes both from the sun and the 
blue sky. This combination produces lighting conditions that are 
particularly favourable for colour film. Shadow areas do, 
however, " tencT to show a bluish tinge due to reflected light 
from the blue sky, 

When the sun is slightly obscured, the lightj^^ 
even xntft1TslutaH and produces results 

of un^piS^ddaM^ -eniottnsrTdflra orurirr^ftter TKan would 
have been thought from their appearance at the time of taking 
the shot. Furthermore, the shadow areas are considerably 
lightened. 

When there are large white clouds in the sky, they reflect 

^.(...M^^^.,*^^.**^*.*^^ ,_,,.,,,,,, *, * 

the light of the sun into the shadows, partly neutralizing the 
bluish cast due to the: reflected: bte sky light; 

When the sky is T>yett^p^B:dffions for filming are un- 

favourable. The lighting remainsTfat and uninteresting, no 

matter wEat camera position is adopted; the subject loses 

depth and colours^are jiull with a predominance of bluish 

*""""'"' 



from its influence on the colour rendering, the sky 
itself can form an important element in the composition of a 
colour shot. The blue which varies from hour to hour and 
according to the camera angle and the latitude of the particular 
location, forms a backcloth which a movie-maker of discrimina- 
tion can turn to good account. 

But where close shots rather than landscape effects are 
cofi^ra^TSe : "Colour with restraint; it \yflt be better iA such 
cases toTop1pr soft hu^ clashes. 

To observ"e"KbwTSe*Blue of the sky varies according to the 
viewing angle it is only necessary to take up a position in open 
country; the change of colour will be clearly seen from different 
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angles. This is a point to bear in mind, and when shooting 
against the light the sky should not occupy more than a small 
part ojf the frame area ; the blue is degraded arid looks insipid 
from this angle. 

Panoramas 

Distant panoramic shots should be filmed at 24 f.p.s. and from 

a tripod. The distant scene wiU^ 2^^ 

wiH be Brighter if tHe exposure is made after rain. 

For panoramic sHots of closer'sufcjects the camera should be 
pivoted still more slowly than with black-and-white film. 
Swing the camera in the same direction as any significant 
movement in the subject. 

The jerky effect resulting from panning too fast, or against 
subject movement, becomes intolerable with colour film. The 
camera should therefore only be panned at all when there is 
no other way of getting the shot. 

Filters for Colour Film 

Filters designed for use with colour film are quite distinct from 
thos^tntended for bKck^ 

on no account be used with colour emulsions. Otherwise the 
image will take ori'the^oyer^^ 
*~*pwor filters "ffiat nSyTie neededjinjd^^ 
are "W itftfir^^^ filter. The ultra-violet filter 

^^^MKaitlU^AMrflW^e**- '<'*> < 




hazre filtief 



^ 

cast which may appear iif cHsBm^ lakeside 

views, snow scenes^ ^ and 

those taken in the shade or in overcast weather. The effect 
increases with the depth of th^fllteiT^tKusTKe ultra-violet 
filter only cuts out the blueness resulting from excess ultra- 
violet radiation which is not even visible in nature. The 
haze filters on the other hand correct visible blue casts, as 1ST 
bluenejs ( of 
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Landscape shots often have a predominance of green from 
grass and foliage. A haze filter tends to turn these greets yellow; 
b^^dthotit i^ as blue-green a 

shade tHat is even less pleasing. 

Neither ultra-violet nor haze filters require any increase of 
exposure. 

ULTRA-VIOLET AND HAZE FILTERS 

F//tcr Ansco Gevoert //ford Wratten 



Ultra-violet 


UVI5 


UV-I 


No. 805(Q) 


_ 


Light haze 


UVI6 


CTO-2 





No. IA 


Stronger haze 





CTO-4 


Aviol 


No. 2B 



The Polarizing Filter 

With colour film a pj^larizm^^ Jfce iled to 

conifrpr the brightness of the rendering of blue sky without 
affecting the colour or the rendering of the rest of the scene. 
An optimum effect of deef> bltie is obtained when the Camera 
points at an angle of 90 degrees to the sun. If the filter mount 
can be rotated and a lever is fitted for the purpose, it is possible 
to turn the filter gently while the camera is running; this makes 
the sky appear lighter or darker blue without in any way affect- 
ing other colour values. 

This filter is also very useful for cutting out atmospheric 
haze which obscures detail in distant shots. 

To find the correct orientation hold the filter up to the eye 
and rotate it untfljly^ 

notToT^SFindSinark, and place the filter on the camera lens 
injhe stifle jDr^ 

is usually required. 
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Filming Indoors 



OUTDOORS, the amateur movie-maker can manage quite well 
with nothing but a camera. Some people are put off indoor 
filming by the idea that costly extra equipment is necessary. 
This is not the case. But certain questions do at once spring to 
mind: Can the ordinary lighting installation of a house or 
flat be used for filming ? How should the lamps be arranged to 
get the best effects ? How is an exposure meter handled indoors ? 
Is it very difficult to film in colour? Let us look into them. 

Using Daylight 

We are of course concerned with filming indoors ; but before 
going into the question of artificial light, it is worth bearing in 
mind that it is sometimes possible, if a room has large windows, 
to film by daylight alone. 

Such a room must be well lit from outside; it should also 
have white or light- toned walls to provide the maximum possible 
reflection. Filming should of course take place when the light 
is brightest, but keep any part of the room that is in direct 
sunlight out of the picture area. Otherwise contrasts will be 
excessive. In this connexion, a projection screen may come in 
very handy as an improvised reflector to lighten the shadows. 
The foregoing procedure can be used with all types of film, 
including colour stock. 

If daylight alone is not bright enough for shooting when 
using fast black-and-white film, you may be able to get enough 
light by putting 100 or 150 watt bulbs in the ordinary light 
fittings to supplement daylight. With daylight type colour 
film, the only type of lamp which can be used in conjunction 
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with daylight is a special blue-tinted Photoflood bulb (page 
95). Any other type of incandescent lamp gives a light that is 
much too yellow for a proper colour rendering. 

If the action filmed is supposed to be taking place at night, 
the windows themselves must not appear in the picture, in order 
not to give the game away. 

Photoflood Lamps 

The most convenient and inexpensive lamps for occasional 
interior filming are Photoflood bulbs. They are produced by 
the principal manufacturers of domestic bulbs, and are ob- 
tainable from photographic dealers. Photoflood bulbs are over- 
run (i.e. they burn at a higher temperature), so that the 
filament emits a much brighter light than normal. This in- 
creased output is gained at the expense of long life, but with 
care, and by using series-parallel switching (page 100), bulbs 
can be used to expose a considerable footage of film. 

Two types of Photoflood bulb are available: the cheapest, 
the No. i, is rated at 275 watts but gives an effective light out- 
put equivalent to about 800 watts of ordinary lighting. It has a 
standard bayonet cap, enabling it to be used in normal house- 
hold sockets. The average life of the No. i type when burning 
continuously is 2 hours. 

The No. 2 Photoflood is rated at 500 watts and gives an 
effective light output equivalent to 1,500 watts of ordinary 
lighting. It is available with either bayonet or Edison screw 
cap and has an average life of 6-10 hours. 

Studio Lamps 

For frequent or continuous indoor filming studio (Photopearl 
and similar) lamps, though more expensive in first cost than 
Photofloods, may be more satisfactory in the long run. Most 
Photopearl lamps are rated at 500 watts, have an Edison screw 
cap and an average life of 100 hours. Other studio lamps are 
rated from 1,000 watts upwards. 

Some manufacturers supply both Photoflood and Photopearl 
type lamps with a bulb internally silvered on one side, which 

96 



LIGHTING UNITS 




Photoflood lamps are available with a silvered 
interior, obviating the need for a separate reflector. 
The type illustrated has an Edison screw cap. Other 
lamps are available with the familiar household 
bayonet cap, but the E.S. fitting is used for higher 
wattages. 




left: Spotlights are essential for serious work. 
They range in power from 200 to 2,000 watts. 
Above: This reflector has a built-in dimmer. Right: 
Small units can be fixed in place by a spring clamp. 





Above; A pair of reflectors on an arm can be 
attached to a camera to form a single mobile unit. 
The operator is then free to move about as far as 
the electric lead allows, which is an advantage with 
informal shots of children at play. 

Left: A boom attachment enables lamps to be 
placed well above the actors' heads, which avoids 
unnatural shadows when filming adults. Ordinary 
vertical stands do not usually extend beyond 4-5 ft. 



T.M.F.-G 
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acts as a built-in reflector and dispenses with the need for a 
separate reflector. 

All types of lamp described above are made for voltages 
between 100 and 250 volts, and the rating should of course be 
chosen to suit the available mains supply. 

Reflectors 

Unless the lamps have built-in reflectors (see above), they 
should be fitted in some kind of reflector in order to utilize 
their power to the best advantage. 

There are many types of reflector on the market. Before 
selecting one it is advisable to pay particular- attention to the 
quality of materials and workmanship, the shape and the 
internal finish. These factors can make a difference, in terms of 
illumination, of more than one whole stop on the lens diaphragm 
between one model and another. 

Some reflectors are designed to stand on table or floor, or 
hang from a picture rail. Others can be clipped to a chair-back, 
an open drawer or a door-frame. Whichever type is preferred, 
it is important to ensure that the swivel mount is robust enough 
not to move out of adjustment under its own weight. 

If it is only desired to cover a limited field of view, a pair of 
reflectors can conveniently be mounted on a bar and attached 
to the camera as a unit, in the same way as flashguns are used 
with snapshot cameras. Ready-made lighting units of this type 
are available commercially, or can be made up by any handy- 
man. 

The advantages of this arrangement are that the light is 
always ready to hand with the camera, no assistant being 
required for the purpose, and any subject facing the camera is 
evenly illuminated. The cameraman also has considerable free- 
dom of movement, which can be of great value with unre- 
hearsed incidents, meetings, receptions, children's parties etc. 

But as the subject is necessarily lit from the front, there is 
some loss of modelling due to the flat lighting, and artistic 
effects cannot be expected. In particular special attention is 
needed to avoid over-exposing faces in close shots and close-ups 
which will make the persons involved appear unduly pale. 
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A good way of mitigating the flatness of the lighting is to use 
two lamps of different power, e.g. 250 and 500 watts. 

Reflectors for photographic lamps are supplied with either 
bayonet (B.C.) or Edison screw (E.S.) sockets. So make sure 
that your sockets match the type of bulb that you intend to use. 

Connecting Up the Lamps 

When using high-powered lamps it is important not to overload 
the electrical system, or the fuses will blow out. 

Many households have separate 5-ampere lighting and 15- 
ampere power circuits. To decide which circuit to use, first 
calculate the total amperage of your equipment. To obtain the 
amperage, divide the wattage by the mains voltage. 

For instance, with two No. i Photofloods, the total wattage 
will be 275 X 2 = 550. On a 220 volt mains, the amperage is 
550 ~- 220 or about 2.5. So the lamps can safely be used on one 
5-ampere lighting circuit. 

If the total amperage exceeds 5, the lamps can either be 
connected on different 5-ampere circuits so as to distribute the 
load between different fuses, or a single 1 5-ampere circuit (total 
permissible wattage at 220 volts is 3,350 watts or 3.3 kilowatts, 
equal to five No. i Photofloods) can be used. It is important to 
distinguish between individual lighting and power outlets, and 
the circuits which they comprise. Each circuit has its own fuse, 
but may include several lighting or power points. Therefore 
when distributing a load, ensure that the points chosen for the 
connexions are on different circuits, i.e. have separate fuses. 
Circuits can easily be identified by removing fuses one at a 
time and noting which points go dead as a result. 

Earthing and Switching 

Most modern households are now fitted with three-pin sockets 
throughout. This enables the metal parts of all appliances to be 
connected to earth, which provides a safeguard against elec- 
trical shocks (they can be fatal) in the event of a breakdown 
of the insulation or of a live wire touching a metal part. Better 
quality electrical equipment is fitted with an earthing terminal, 
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and this should always be connected to the earth pin of a three- 
pin plug. Three-core wiring has one wire coloured green, 
which should be connected to earth. 

Where a switch is incorporated in the electrical fittings, and 
the mains current is alternating, it should be so connected that 
it interrupts the circuit on the line (L), not the neutral (N) wire. 
This ensures that the apparatus is completely "dead", or free 
of electricity, when switched off. 

When several photographic lamps are used frequently, it is 
an advantage to have a junction box comprising a mains input, 
a switch or switches, and sufficient output sockets for the 
number of lamps. Such a box is easy to make up, and obviates 
the need for multiple adapters and trailing wires. 

If long cables, either to or from a junction box, are un- 
avoidable, roll them up on a drum whenever they are not fully 
laid out. That prevents tangles and accidents. 

Series-Parallel Switching 

The rather limited life of Photoflood lamps can be considerably 
extended by running them at reduced voltage whenever the 
full power is not required e.g. for setting up and arranging the 
lighting. 

The simplest way of doing that is to connect two Photofloods 
in series; that is one wire from one lamp joined to one wire 
from the other lamp, and the two remaining wires taken to the 
mains. As a result each lamp only takes half its normal current 
(and is only one-quarter as bright). Burning at this rate does 
not affect the life of the lamp. 

For the actual exposure, also for meter readings, the lamps 
are re-connected in parallel (each being joined to both sides of 
the mains) so as to burn at full power. 

The change-over process can be controlled by one or two 
switches with a suitable lamp circuit. This permits the lamps 
to be switched from full power to half power or vice versa 
instantly. 

When wiring up two (or more) Photofloods for series- 
parallel operation, the two halves of the circuit must balance. 
In other words do not combine a Photoflood No. i with a No. 2 ; 
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WIRING CIRCUITS 



Right: Series-parallel circuit 
diagram for two Photoflood lamps. 
I and 2, lamp sockets. 3 and 4, 
switches (usual!/ combined in one 
housing). M, mains lead. Lamps 
must be of identical characteris- 
tics. In the series position (switch 
3 open, switch 4 down) lamps 
burn at half power and life is 
increased. Full power position 
(switch 3 shut, switch 4 up) is 
used when lamps are warmed up. 




Right: A distribution board is 
almost essential for an/ but the 
most modest lighting arrangement. 
SI, S2, S3 are switches and 
all outlets are in parallel. 
A board can be made if desired to 
incorporate series-parallel switch- 
ing as shown at the top of the 
page. When the equipment has an 
earth wire, use 3-pin plugs and 
sockets throughout, connect the 
earth (green) wire to the large 
(E) pin, and the live (red) and 
neutral (black) wires to terminals 
marked L and N respectively. 
Leads from mains must terminate 
in a female socket, to fit male 
plugs on equipment leads. To 
connect board to mains, use 
several yards of heavy duty 3-core 
cable terminating in a 13 or 15 
amp. plug. 




Left: Series-parallel circuit dia- 
gram for three lamps. I, 2, and 3. 
Lamp sockets. M. Mains lead. With 
switch contacts open, lamps are 
connected in series; with switch 
closed, lamps are in parallel. When 
using three No. I type Photo- 
floods, make sure that the fuse 
in the mains circuit will carry at 
least 5 amps. Connect three type 
No. 2 Photofloods to a "power" 
(13 or 15 am p.) circuit. 
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it has to be either a No. i with a No. i, or a No. 2 with a No. 2, 
or two No. i bulbs with one No. 2. 

Whenever Photoflood lamps are first switched on, they 
should be switched to half power, and only then to full power. 
This allows the lamp filament to warm up in two stages and 
further increases the life of the lamp. 

Colour and Artificial Light 

Artificial light type colour film is essential for indoor filming 
with lamps. Most artificial light type films are balanced for 
Photoflood lamps (type A), a few professional films are balanced 
for Photopearl or similar studio lighting. 

The exact voltage at which the lamps burn is important 
with colour. Always use the lamps at the voltage marked on 
them. It may even be necessary to use a voltage stabilizer to 
compensate for fluctuations in the mains supply, which cause 
corresponding variations in the colour of the light. Such 
stabilizers are usually fitted with a voltmeter to enable a 
constant check to be kept on the supply. 

Colour Temperature 

The colour quality of a light source is usually defined in terms 
of its colour temperature. This is a physical concept which in 
practice is roughly related to the filament temperature of the 
lamp. The higher the colour temperature the more bluish the 
light; the lower the colour temperature, the richer it is in red. 

The colour temperature can be ascertained by means of a 
special meter (not to be confused with an exposure meter, 
though the two instruments are sometimes combined in one). 
This measures the colour temperature of the light in degrees 
Kelvin (K) and/or the mired value (the latter is an alternative, 
and sometimes more convenient, way of giving the same in- 
formation). 

Noon summer sunlight, for which daylight colour film is 
balanced, is 5,gooK. (170 mireds); Photoflood lamps burn at 
3,4OOK. (290 mireds), and Photopearl or similar studio lamps 
at 3,200K. (310 mireds). 
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On some colour temperature meters the filters required for 
matching with different types of film (daylight, type A, etc.) 
can be read off. 



Conversion Filters 

As already indicated, it is important to use the correct type of 
film to match the light. A certain amount of compensation is, 
however, possible with the aid of filters if the right type of film 
is not available. 

These filters are colour conversion filters. 

Thus artificial light type film (type A) can also be used in 
daylight with a special pale orange filter. This needs a slight 
increase in exposure. The colour rendering is acceptable, and 
slightly "warmer" than when using daylight type emulsion. 
The conversion filter for type A film also acts as a haze filter. 
When using this combination of film and filter, no separate 
haze filter is therefore required. The actual filter required 
depends on the type of film and the exact colour temperature 
of the light. 

Daylight colour film can also be exposed in Photoflood light. 
The blue conversion filter used requires a considerable increase 
of exposure (usually two stops), which means that powerful 
lighting is called for. In addition the colour rendering is less 
satisfactory than normally. 

Generally conversion filters are thus to be regarded as a 
stand-by. 

Compensating filters of considerably lower correction are 
also available when using type A film with 32OOK studio 
lamps (instead of Photofloods) or Photofloods with a film 
balanced for studio lamps. For really accurate colour render- 
ing the light should therefore be checked with a colour tem- 
perature meter. 

Whenever possible, use conversion filters of the same make 
as the film. Plain gelatine filters can be used unmounted in an 
emergency, but it is better to have them properly cemented 
between optical quality glasses. Gelatine filters must be stored 
away from heat and humidity, and should never be touched 
with the bare hands. 
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COLOUR CONVERSION AND COMPENSATING FILTERS 



Light Source 


Ansco 


Filter Required 
Gevacrt llford 


Wrottcn 


Open 
Lens 
by 


*WM Daylight Type Film (balanced for 5,900-6,000K) 


Photofloods 


No. 10 


CTB-8 


No. 351 


SOB 


2 stops 


(3400K) 




4-CTB-2 








Studio lamps 


No. 10 


CTB-12 








2 stops 


(3200K) 












With Type A Film 


(balanced for 3400K) 


Daylight 


No. 11 


CTO-8 


No. 161 


85 


istop 






+ CTO-2 








Studio lamps 





CTB-2 


No. 362 


82A 


istop 


(3200K) 












With Tungsten Film (balanced for 3200K) 


Daylight 


No. II 


CTO-12 


No. 161 


85B 


istop 


Photofloods 





CTO-I 


No. 171 


81A 


No change 



'"Colour rendering only approximately correct; for use mainly as a stand-by 
if no artificial light type film is available. 

Arranging the Lights 

Choose a room with light-toned walls and ceiling, the latter 
not too high. For informal family films featuring children, a 
bathroom or kitchen makes an excellent studio; the white 
walls will form an excellent reflector. 

Amateurs often make the mistake of trying to use a wider 
indoor filming area than the lighting equipment at their dis- 
posal can cover. The result is that when a person moves away 
from a lamp, he or she is lost in gloom; and if he comes close, 
the middle tones are lost through under-exposure, and he looks 
deathly pale. Another common fault is to place the lamps too 
low. This, at any rate, is avoidable. 

Concentrate therefore on adequate illumination of a modest 
area, even if this means frequent changes of camera angle and 
lighting set-up for the sake of variety. However, when shooting 
in colour, frequent changes of lighting on the same scene should 
be avoided, as they cause a change in colour balance. 

Lighting for close-ups can be arranged as for portraiture, 
i.e. diffused lighting from one side of the camera, and a key 
light from the other. With all other shots it is best to aim at 
uniform diffused lighting over the whole set, so that the actors 
can move about freely without the risk of casting, or themselves 
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INDOOR LIGHTING ARRANGEMENTS 




Above: Character of the light. Concentrated light in a near-parallel beam, such 
as from a spotlight (/eft), produces hard sharp shadows. Wider angle coverage given 
by a normal reflector (centre) still throws a shadow, but with softer appearance. A 
diffusing screen (right) spreads the light, reduces intensity and creates a soft effect 
with a minimum of shadow. 

Right: Spotlight with beam-cutter on 
adjustable arm, and cut-out masks for 
shadow effects. The further the mask is 
from the light source, the sharper the 
outline of the projected shadow. 

Below: Straightforward lighting set- 
up. The subject (S) is illuminated by a 
spot (SP) (the main or key light) and a] 
flood (F) (fiH-In). A separate flood (FB) 
illuminates the background (B). 




icon 



Below: Alternative lighting arrange- 
ment. The main lighting floods (FF) and 
fill-In (F) may leave small local areas, such 
as the chair back in this set-up, in heavy 
shadow. If the use of an additional light 
is difficult, a white reflector board (R) 
can be positioned so that light from the 
bank ot floods (FF) is reflected into the 
shadow area. 
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being obscured by, unwanted shadows. If this happens to 
your leading lady, the lighting cameraman will be blamed, 
and rightly! 

It is also necessary to guard against shadows on the back- 
ground appearing when actors move near to a wall. At least 
one lamp is therefore needed to light the background only, 
which in any case should not be left in darkness, to avoid 
excessive contrast with the rest of the picture. 

Children and Glare 

Mothers are sometimes worried that their children's eyes might 
suffer harm from looking straight into Photoflood bulbs. But 
there is no cause for alarm. Of course these bulbs seem very 
bright; but they are much weaker than sunlight. The only 
possible drawback to Photofloods is that the child may turn his 
or her head away as it is switched on, and so spoil the shot. 

To get a small child to look towards the camera, the lamps 
can be placed laterally and outside his field of view. As the 
subject area in this case is limited, and light-toned, two or three 
lamps placed as suggested will still give enough light. 

The No. i type Photoflood can be placed in a normal shaded 
lamp fitting for effect purposes, and itself appear in the picture. 
But overrun bulbs give off a considerable amount of heat and 
care must be taken to ensure that the shade is kept well clear 
of the bulb. 

Using Spotlights 

The value of spotlights for giving an artistic touch to motion- 
picture shots is not sufficiently appreciated by amateur movie- 
makers. Spotlights are fitted with special lamps, reflector and 
lens to concentrate the light, and can be adjusted to give a 
narrow or wider beam. Lamps are available from 100 watts 
up to 1,000 watts or more; the most useful types for amateur 
purposes being 500 watts for general purposes and 250 watts 
for close-ups and illumination of small objects such as toys and 
models. 

Spotlight lamps and Photofloods usually burn at different 
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colour temperatures, so that caution is needed when using 
colour film. For effect purposes the slightly "warmer" tone of 
the spotlight may not be out of place, but where he spot is 
intended to merge into the over-all lighting, it is advisable to 
fit lamps burning at 32OOK throughout (controlled colour 
temperature type) and use the appropriate filter on the 
camera lens (page 104). 

Spots are usually placed behind the subject, or to one side, 
and a telescopic stand is almost essential, as they are usually 
needed at a height of six feet or more. 

Additional equipment available for spots includes a beam- 
cutter attachment which can be used to cut off any portion of 
the light so as to lighten or darken the shadows at will. Other 
masks of different shapes can be used to create special shadow 
effects on the background of the set. 

Another way of simulating a window or grille pattern is to 
use a miniature slide (still) projector. A black paper mask with 
appropriate cut-out is mounted in a slide, and the image pro- 
jected on to a light-toned wall within the camera field of view. 
For the effect to be clearly visible the projector lamp should 
have a power of at least 300 to 500 watts. 

Wide-Angle Effects 

The narrow acceptance angle of the standard cine lens is often 
inconvenient when shooting interiors. A wide-angle lens or 
attachment is therefore very useful. Caution is needed in wide- 
angle shooting to avoid exaggerated perspective effects par- 
ticularly converging verticals when the camera is tilted up- 
wards or downwards. 

When the wide-angle lens or attachment is in use, it is 
important to remember to adjust the camera viewfinder ac- 
cordingly. With some cameras this involves fitting a special 
supplementary lens on the finder front glass. 

With no wide-angle lens available, it may be possible to 
take in a wider field of view by standing on a stool or step- 
ladder and shooting downwards. This also gives a fairly original 
viewpoint, but do not shoot the whole sequence from the same 
angle. 
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Another way of getting wide field is to film the reflection of 
the scene in a mirror. In this case the lens must be focused on 
the distance from the camera to the mirror plus the subject to 
the mirror. 

Unwanted Reflections 

A lens-hood is no less necessary for interiors than it is outdoors. 
Side lighting can cause reflections towards the camera; win- 
dows and glass doors in the subject area may reflect the image 
of a lamp, which looks most unprofessional on the screen. 

Glare from reflections can be suppressed to some extent by 
using a polarizing filter (page 74). Its main drawback is that 
it cuts down further the limited amount of light available. 

Tripods Indoors 

There may be some excuse for not encumbering yourself with 
a tripod every time when filming outdoors, but there is none 
where interiors are concerned. A tripod should be regarded as 
absolutely essential. 

Apart from rigidity, the most important feature required in 
a tripod for indoor use is security against collapse on slippery 
floors. Rubber ends to the feet are one insurance against 
accidents; another is a chain fixed so as to prevent the legs 
spreading apart beyond a certain point. Alternatively, the 
tripod can be stood on a piece of carpet. 

Exposure Calculation 

Most film manufacturers enclose a simplified guide with their 
products, giving recommended lens apertures when the subject 
is illuminated by i or 2 Photoflood lamps in reflectors. These 
guides are based on careful tests and are reasonably reliable. 
But they clearly cannot take into account all the factors 
affecting exposure under widely varying conditions. These 
factors can be classified as follows: 

1. Tone values of the subject and its background. 

2. Speed of the film. 
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3. Number and power of the lamps. 

4. Efficiency of the reflectors. 

5. Lamp-to-subject distance and angle of incidence of the 
light. 

The Subject and its Background. A light-coloured subject requires 
less exposure (smaller aperture larger /-number) than one of 
medium tone. Conversely, a dark subject requires more ex- 
posure (larger aperture smaller /number). The difference in 
each case in terms of lens aperture will be between J and i 
whole stop. This means that, according to the tone values of the 
subject, a range of as much as 2 whole stops may be involved. 

Though background tone values do not affect the objective 
rendering of the foreground subject on the film, they have an 
important influence on the final result, and should be chosen 
to contrast with the foreground in both tone (for black-and- 
white film) and, when using colour film, in colour also. 

Film Speed. A table of film speeds is given on page 65. 
Although these are daylight speeds, the relationship between 
different panchromatic films remains much the same in arti- 
ficial light. For exposure meter settings the artificial light speed 
can usually be taken as 1-2 below the official daylight speed. 

Lamps and Reflectors. Whatever lamp is used, the relative 
efficiency of a reflector (page 98) may make a difference of as 
much as i whole stop either way in exposure. 

Lamp-to-Subject Distance. This is critical, since the light falls 
off rapidly with increasing distance. If the correct aperture 
with a single lamp at 3 feet werejfy, and the lamp were then 
moved to 6 feet of the subject, then the distance would be 
doubled but the exposure would have to be increased four times 
for correct results. So the aperture at 6 feet must be/2 (not 
/2.8). To use the same aperture when the lamp-subject distance 
is doubled, four times as much light is therefore necessary. 

Apart from the distance between lamps and subject, the 
direction from which they shine is important. Assuming that 
two lamps are used, the main lamp is usually placed so that its 
beam forms an angle of less than 45 degrees with an imaginary 
line between camera and subject. Any lamp shining at an angle 
of more than 45 degrees to the camera line gives less effective 
light: between 45 and 60 degrees this is reduced to one half, 
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between 60 and 70 degrees to one quarter. Beyond 70 degrees 
the effect of a lamp on the exposure is negligible. 

This means that in order to double the effective light and so 
enable the lens aperture to be closed one full stop, the lamps 
must be doubled, placed at the same distance from the subject 
as the original pair, and at less than 45 degrees to the camera 
axis. If the second pair of lamps is placed at between 45 and 60 
degrees, exposure can only be increased by half a stop; and 
between 60 and 70 degrees, by a quarter of a stop. 

The table below gives suggested aperture settings for indoor 
filming in black-and-white and colour, using two No. i 
Photofioods as sole light source. 

The figures apply to a camera speed 16 f.p.s. shutter 
speed 1/30-1/40 second, in a light-toned room. 

APERTURES USING TWO PHOTOFLOODS 



Lamp-Subject 
Distance 
(feet) & 
AS 


Fast 
> 29-31 
IA 64-100 


Medium 
26-28 
32-50 


Films 
Slow and Colour 
24-25 
20-25 


Colour 
21-23 
10-16 


I 

7 
10 


fl* 
fH 
f8 
f5.6 

s. 


fll 
f8 
f5.6 

f n 


f 56 
fU 


f5.6 

l 

fl.4 



Using an Exposure Meter 

When using a meter for artificial light filming, the incident 
light method (page 80) is recommended. 

A useful variant are the so-called highlight or key-tone 
methods. An artificial highlight a sheet of white paper, 
handkerchief, or grey card is placed in the subject position so 
that it receives the same illumination as that subject, and a 
reflected light reading taken from it. The relationship between the 
meter reading obtained and the correct aperture setting will 
depend on the reflecting power of the surface, and has to be 
found by experiment. If a plain white surface is used, the aper- 
ture setting will be about three stops larger (smaller /-number) 
than that indicated by the meter. If a grey card can be obtained 
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that reflects approximately 18 per cent of the incident light, the 
meter reading can be used unaltered. 

The card should be at least 8 inches square, and the meter 
should be held from 6 to 8 inches away, care being taken not to 
cast a shadow of the meter itself on the card in the process. 

Reflected light readings are less reliable for interiors than 
outdoors. It is difficult to get a correct reading from the 
camera position. The lighting, bright though it may be, is 
concentrated on a small area only, and the meter may well 
give much too low a reading. On the other hand if it is held 
close to a face or light-toned piece of clothing, an uncorrected 
highlight reading obtained from such features may well result 
in considerable under-exposure of the remainder of the subject 
and of the background. 

For all kinds of meter readings care should be taken to 
ensure that the supplementary lights such as spots used for 
back lighting, and bedside and table lamps intended for 
inclusion in the scene, do not shine directly on the photo- 
electric cell. It is therefore a wise precaution to switch them off 
during the process. 

Keeping a Record 

The fact that a meter when intelligently used automatically 
indicates the appropriate exposure should not discourage the 
methodical worker from keeping a record of all details of the 
lighting set-up used on each occasion, i.e. power, positioning, 
and distance from the subject of each lamp. It will prove 
invaluable in the future, 

Out and About at Night 

Modern colour and high-speed black-and-white films, when 
used with fast lenses, even permit filming by the available light 
at night. 

Illuminated advertisements offer wide scope to the movie- 
maker: branded products, cinemas, night-clubs and shop- 
windows are typical cases in point. Good results are obtainable 
with colour film if an aperture of/i.g or 1.5 is available. Either 
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emulsion can be used, but the artificial light type is preferable. 

Firework displays are best filmed with a camera incorporat- 
ing a back winding mechanism. As it is impossible to compose 
the picture in advance, a good method is to wind back the film 
two or three times so as to superimpose several displays. With 
a subject of this nature there is no need to keep exact account 
of the number of frames exposed, or wound back. 

Composition in firework subjects is improved if some feature 
such as an archway, an overhanging branch of a tree, or a 
silhouette view of spectators, can be included in the foreground. 

If superimposition is used, the foreground must be static, 
and the camera mounted firmly on a tripod (it should be, in 
any case). 



Looking for Subjects 



AMATEUR MOVIES are first and foremost a pastime. But they 
can be something else too: an animated album of happy me- 
mories. As is the case in other creative pursuits, cinematography 
can be many things to many people; it all depends on individual 
temperament and taste. Every movie-maker sees things around 
him with different eyes; no two films are alike, and scope for 
individual treatment is unlimited. 

Many enthusiasts regard a cine camera as just an ingenious 
contrivance for making a more lifelike record of incidents in 
family life than is possible with a still camera. And they get a 
great deal of fun out of their hobby at the time. But this some- 
what casual approach to movie-making has its disadvantages. 
Often the enthusiast shoots reel after reel of anything that takes 
his fancy. Then he finds when the novelty has worn off that the 
material is not worth screening. There is a good reason for 
this: a central theme is lacking. 

Look for a Theme 

So see that even your shortest film has a single idea running 
through it; don't let it be a series of unconnected episodes 
filmed at random as they occurred. A film can deal with almost 
anything: baby's first steps; a picnic outing; or a car trip. The 
main thing is to have a subject and stick to it. Whatever the 
theme chosen, the story should follow the same pattern: 
introduction; main action; conclusion. 

Though the kind of elaborate story found in professional 
feature films is beyond the scope of the amateur, epispdes in 
ordinary life provide an inexhaustible source of material well 
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within your means. The best way to learn to make a film is to 
choose a subject with which you are quite familiar. Examples 
are: a day in the life of your children; your favourite sport; 
a shooting or fishing holiday; your job; the colours of the 
garden through the four seasons. Such subjects are within 
everyone's reach. The more ambitious worker may find his 
inspiration in a passage of literature, an episode remembered, 
a song or a poem. 

Whether or not you have much natural aptitude for movie- 
making and can devote much time to it, there are two different 
ways of going about it: the easy way, and the not-so-easy. 

The easy way is all very well for a start, but results are often 
poor, and give little encouragement to do better. The other 
way is simply a matter of taking trouble trouble which will be 
amply repaid by results. 

Preparing a Film 

Once you have decided on your subject, it must be worked out 
in filmic terms translated into pictures. It is a great mistake 
to imagine that this stage can be skipped and that it is only 
necessary to load the camera and start shooting. Amateurs 
are all too prone to rcadxfor the camera before i^rEEg out 
how to tell the story, and that is why ,a many filing axe in- 



So Ho not improvise as you go along. Think the treatment out 
in advance, making a note of the principal sequences. The 
story may be light-hearted or serious; so the actors and the 
setting must be chosen to suit. Some properties or special 
costumes may be necessary such details are often far from 
unimportant in an amateur film if so do not leave their 
acquisition to chance, or wait till the last moment. 

A Family Film 

Even if you only plan an unpretentious family film with child- 
ren in the leading parts, give the matter some thought in 
advance. Find a suitable location in the garden which is well 
lit and make notes on possible camera angles. 
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There is no need to plan every last detail; unrehearsed inci- 
dents are sure to occur, and the story will be the better for their 
inclusion. If, after shooting has started, a chance appears of 
getting an effective shot on another location, do not drag the 
shot in "by the ears"; work out some way of fitting it into the 
story. 

It is not always possible to shoot every scene of even a simple 
story on one occasion. This need be no disadvantage; you can 
often take additional scenes at a later date and fit them into 
the footage already exposed. The important thing to watch 
when doing this is continuity. See that the children are wearing 
the same clothes and playing with the same toys, and that 
the action takes place on the same location. Then, provided 
the weather conditions are not too dissimilar, no member of 
the audience will notice that the sequence was shot at different 
times. 

Holiday Films 

Holiday films do not lend ttemselyes^^^^ 

plffini5gp5ulTTis vrein^^ and 

calendars of events jL& J&eJLo^^ 

out^Not only will this help to avoid disappointment; the 

research niay^ to 

hold the'film tSpffiHv^^ 

Transitions and visual continuity links between sequences 
dissolves, fades, etc., will appear more natural if they are 
planned in advance rather than improvised as shooting pro- 
ceeds. 

Written Records 

For raetho^^ a film 

irf your head. Make careful notes for each^m^yid^^j^t: 
actioa^ -<30SttflS^^ aperture, leaving 

space ipf " record of ffie*reult. A "recolrd'ISif this kincT "enables 
the con^HonTaFtEe'time of shooting to be exactly reproduced 
when further shooting is required later. In the event of a tech- 
nical fault, it also helps to establish the cause. 



A record of footage exposed can be drawn up on the follow- 
ing lines, and be simplified or elaborated according to indivi- 
dual requirements. 

SHOT LIST (date) 

Shot Type Scene Light Filter Stop Remarks 

No. (Distant, 

close etc.) 



Spontaneous Subjects 

Films of events over which the movie-maker has no control, 
such as national festivals, sports meetings and so on, do not 
for obvious reasons lend themselves to detailed advance plan- 
ning. 

There it is important to show not only the action hut the 
people^who are matching it ? jatid how tjtoy ,Wt*tl it^ This 
will convey to the audience something of the atmosphere of the 
occasion, whether grave or gay, friendly or hostile. 

The first requirement is a good vantage . p9Jnj^ .If possible, 
the event should 1?^ piffled, feip s^y^ ^iflexe^c^m^ca,^- 
tionsl But if tHere is a danger of getting caught in a crowd when 
moving 'from one spot to the other, it is better to stay in one 
place. In that case, plenty of sEdts oiTtEe crowd, and of indi- 
viduals, should be taken and cut in at suitable points at the 
editing stage. These cut-away shots will provide variety and help 
the continuity. " J - - - ~<* - - - - ' 

Choose a viewpoint also with due regard to the sun's position. 
The sun should not be directly behind the camera, or results 
except with colour film will be flat and lifeless. Nor should 
the light come from behind the subject. While concentrating 
on the action you may inadvertently aim the camera too close 
to the sun and ruin the shot. Always use an efficient leo&ibopd. 

For a rapid change of lens the camera should preferably be 
fitted with a turret. If it is not possible to work from a tripod, 
the focal length of the lens used should not exceed 2 inches for 
1 6 and 9.5 mm. cameras, and i inch in the 8 mm. gauge, for 
subjects with normal movement. 

When filming fast-moving subjects such as horse-races, cars, 
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ski runs, etc. with the hand-held camera, focal lengths of up to 
3 inches (16 and 9.5 mm.) and i \ inches (8 mm.) are permis- 
sible provided the camera is swung round so as to follow the 
main subject. The background will then be blurred, but this 
will enhance the impression of speed. 

a JY ar i a kle s P ee d control, and you are 



prepared to use 50 per cent more Wm stock, subjects of fliis 
kmdr^afe"^est shot aV 24 f.p.s., i.e. "56^ per cent faster than 
normal- silent speed. The~ results will be steadier on the screen. 
Two final hints before setting out. Take a hold-all case; 
there 9 jor .^iSipjed of In a 



hurry . AndTlnakeure that your exposure meter is attached to 
your person by its neck-cord or waistcoat chain. 

Filming Sports 

The procedure suggested above for "newsreel" type films 
also applies to sports events. There is no need to work out 
an elaborate story in this case, as sports are usually interest- 
ing in themselves. Some sense of unity, or a thread of con- 
tinuity running through, is of course desirable. We can for 
instance follow the progress of a particular golfer throughout 
the round, or trace the fortunes of one competitor in a tennis 
tournament. 

To demonstrate the do's and don't's of a particular sport, it 
stands to reason that an expert should be consulted. But unless 
the film is intended for a specialized audience interested only 
in the finer points of the game, do not allow the sports profes- 
sional to take charge of the film. The film director knows or 
should know best how to put the idea across to his audience. 

Successful sports films are seldom made by a lone worker. 

A^ *** * ,~~*w --.** *f VM^-V,.* *.,w ^*^**,w^-**-*<W*'V^^^'ii**>, , _ 

team of at least two or three cameramen ij > j^iten needed to 

share the work and take up the best viewpoints. With events 
such as horse or motor racifig, golf and Sct^^-tdttntry running 
in fact whenever the course is long, and/or start and finish are 
widely separated team work of this kind is the only way to get 
adequate coverage. 

When possible, sporting events should be filmed at 24 f.p.s. ; 
this for two main reasons. Movement is reproduced more 
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smoothly; and it is easier to add sound, especially when wide 
distribution is aimed at. 



Winter Sports 

Winter sports are an obvious subject for the cine-camera. 
Newsreel technique (page 116) applies here too. As regards 
equipment, it is necessary to allow for the special conditions to 
be encountered. 

T|ie first thing, of course, is to ensure the safety of the camera. 
A case that irisatisfactory at home may not afford sufficient 
protection in the Swiss Alps; and the way it is carried is im- 
portant too. If slung over the back or shoulder it is likely to 
hit the ground first in the event of even a minor spill. It is 
better to hang the camera in front of the bpdy^ and tuck the 
straps under a belt to prevent bounjd^g^ 

The extremes of temperature met with in the mountains 
can play havoc with a cine camera. When a camera is very 
cold the oil in the mechanism may gum ufTa^^ 



Before taking an imj^ortai^tQdmw^ weather, 

Qtej:.liM mechanism is runmng-at the correct 
speed if you know your camera well the pitch will usually 
tell you at 6nce. If it runs slow* there is-BO^&iag-ferit'but to 
wapm it up. The best plan is to keep the camera inside outer 
clothing whenever it is not actually running; and this procedure 
will also minimize the other bugbear of cold weather filming 
condensation on the lens produced by taking a cold camera into 
a warm room. 

Apart from their optical qualities, filters fitted in front of 
the camex~tens afford useful physical protection when snow 
is about; If rilTasier to 'cleaira, SSt^ 

which ^ 



instcte ; ttie Amount. 

^jtfBfrwtHHtiritfv mi*.w t*tawht*s* *- 

^ haze 



bluish overfall castJ^Latu i commonly 
only requires the 
appropriate conversion filter for daylight; it also does duty as a 
haze filter. 
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Daylight is shorter in winter; so make the most of it. When 
there is snow on the ground it acts as an excellent reflector and 
you can afford to take risks with the light and shoot with the 
sun to the side of or behind the subject. But be sure to use an 
efficient lens-hood all the time, 

Snow Subjects 

Ski-jumping, slalom races and figure skating are natural subjects 
for ready made stories. Nursery slopes offer many amusing 
episodes. After filming some establishing long shots, take up a 
position near a bumpy part of the ski run where most beginners 
come to grief. Sooner or later someone will lose one ski on 
falling, and it will career away on its own leaving the owner 
helplessly poised on one foot. 

The awkwardness of the beginners can be made to contrast 
with the assurance and poise of their instructor. Reverse action, 
obtained by inverting the camera (page 190) can make those 
who have come down the slopes with such effort, appear to 
return effortlessly to the top. 

Ski-lifts and funiculars provide opportunities for tracking 
shots which should not be missed. It is also possible to film from 
a moving toboggan or, for an expert, on skis, but in both cases 
a fall must be reckoned with and the camera protected accord- 
ingly. Run the camera faster so as to smooth out the bumps. 

While the touristy arej^xiy^^ 
get oio^v^KTKejob. It is worth st 

1 * 



lathe, last or g^^tbnelo^n 1 ^^^*!!^! the fun outdoors. 

An extended! ski tour is a temp^ for 

a cine camera. The initial ascent is fairly easy to cover, as the 
other members of the party are moving slowly and the camera- 
man will have time to anticipate their course and compose his 
shots. When the summit is reached there will still be plenty of 
opportunities for planned shooting; but once the descent begins, 
it is every man for himself and the cameraman take the hind- 
most. 

The only w&^t^j^x^^ 

on sevrap7diff^^^ 
bench, even at the q&pensL 
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Settings and Atmosphere 

The setting can play an important part in evoking the right 
mood for a film, or for a sequence within a film. The audience 
is influenced quite as much by the surroundings in which the 
action takes place, as by the action itself. So cheerful or 
humorous action should be filmed in a setting that fits the 
mood. 

Lighting is also an important element in the creation of the 
appropriate atmosphere. Visual analogies : objects of the same 
shape; patterns of similar or contrasting movement, are another 
effective weapon in the movie-maker's armoury. 

The titles, incidentally, are also part of the atmosphere. 
Good: 'titles are *as itnpoftant to a film as is good typo- 
graphy 4n book*pit>dw^onvTheir wording and layout require 
mtich moire thought atid time than the layman would 
ever imagine. Often it is desirable to superimpose tides on 
special backgrounds, or on characteristic action from the film 
itself. 

Permission to Film 

Documentary and story films are often shot in public places. 
In some parks and other public places in British towns per- 
mission has to be specially obtained before a camera can be 
used on a tripod and a tripod is desirable whenever possible. 

Permission is also required for museums^ r^vyay stations 
and Tteatf es.^Xn TKeatres and circuses permission may be 
refused^as"liC)t"6nly may the noise disturb the audience^ but 
maEng the film may constitute an infringement of copyright. 

Copyright may also be involved when filming any published 
written or pictorial material e.g, book pages, paintings, 
photographs. The publisher or artist should be approached, 
and permission is normally readily granted. 

Amateur Actors 

Apart altogether from the technical side of movie-making, a 
story film poses two main problems for the amateur. The first 
is to find an original story and write the screen treatment; the 

120 



second, to find amateur actors who are capable of giving a 
convincing portrayal of the characters. 

Very few amateurs are able to act the part of someone quite 
unlike their real selves. It is therefore best to tackle the matter 
the other way round, and instead of trying to make actors 
portray the characters chosen to fit the story, write the story 
so that it fits the known characteristics of available actors. In 
this way, the actors will be called upon to do things with which 
they are familiar. 

While the main parts can be tailor-made for the people who 
will play them, minor parts can sometimes be taken straight 
from real life. If the cast list includes for instance a postman, or 
shop-assistant, then enlist the services of an actual postman or 
shop-assistant to make the scene look really authentic. 

Do not be in too much of a hurry at the shooting stage. The 
first thing to do is to ensure that the cast know what the story is 
about, and what is expected of them. This seemingly obvious 
point is stressed because film-making is necessarily a piecemeal 
business. The individual shots of a story are not necessarily 
filmed in the order in which they will ultimately be screened. 
This means that actors will be called upon to act isolated 
parts of the story out of context. To obtain convincing results 
requires clear knowledge of this context. 

Not only may different shots in a given sequence be filmed 
on different occasions; where interiors are involved they will 
also probably require different lighting set-ups. 

You must face the fact that films always take an inordinate 
amount of time to rehearse and shoot, and probably as much 
again to edit. And when it is all finished your masterpiece runs 
for just a few minutes on the screen. Professionals consider they 
have done a good day's work when they have produced 3 
minutes of screen time for a feature film. Television films are 
made more quickly; but speed does not always make for quality. 

Costume and Make-up 

Costumes and accessories can greatly help to achieve realism in 
stories from contemporary life, while for period pieces they are 
essential. Many families can draw on the contents of old for- 
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gotten trunks in the attic; the services of theatrical costumiers 
are available to all. 

Special make-up is not absolutely essential. For ladies 
ordinary town make-up, if really carefully applied, is adequate 
in most cases. The increasing popularity of colour film makes 
caution essential for those who are not experts in theatrical 
make-up. 

In any event good make-up should look natural, not obvious 
when directly examined. A simple application of foundation 
cream may be sufficient, and is recommended in any case for 
men, who should always shave carefully immediately before 
shooting begins. 

For more elaborate make-up there is a standard procedure, 
given below in outline. The necessary materials are available 
from chemists and photographic dealers. 

The skin must first be thoroughly cleaned with cleansing 
cream or astringent to remove all traces of grease, and wiped 
dry with cotton-wool. 

Then apply foundation cream evenly over the whole face, 
not forgetting the roots of the hair, ears and nostrils, also neck 
and shoulders if these are exposed. 

Next apply eye-shadow to the eyelids and rouge to the cheeks, 
using the tips of the fingers in each case and taking care that 
the colouring of the cheek blends with the basic character 
of the general make-up* 

The eyebrows are then made up with a special pencil, using 
a tint as close as possible to that of the natural colouring. 
Apply lipstick or lip-paint with a brush to bring out the shape 
of the lips, bearing in mind that thick lips are more photogenic 
than thin ones. 

An impression of relief can be obtained by using a lighter 
shade of rouge on the centre of the lower lip. 

After completing the above procedure, apply powder 
liberally, removing the excess with the make-up brush. Then 
brush the eyelashes and in the case of women apply a little 
mascara. 

To give eyelids and lips an extra sparkle they should be 
lightly smeared with vaseline. Brilliantine will do the same for 
the hair. 
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Special Make-up Effects 

To make a person appear old and decrepit the face should be 
lightly greased; to create an effect of dirt it can be smeared with 
a mixture of lamp-black and powder. Foundation cream should 
be avoided as it produces a uniform surface. Natural wrinkles 
can be emphasized by pencilling in shadows. The mouth can 
be made to droop by accentuating the lower corners. 

Eyebrows can be made to look bushy by false hair stuck on 
with an alcohol base varnish. The same procedure will produce 
a beard and a moustache. When building up a false beard, start 
at the chin and work towards the temples, finishing off with the 
scissors. 

To make hair appear grey, apply grease, then powder liber- 
ally. In this case false hair or a wig is difficult to apply naturally, 
as the camera inevitably reveals where the real and the false meet, 
unless the services of a professional make-up artist are available. 

The best way to check the effect of make-up is from a still 
photograph, exposed on film of the same type as that to be 
used in the cine camera. For colour, miniature 35 mm. film is 
ideal as the reversal emulsions used by several manufacturers 
of both still and sub-standard motion-picture stock are identical. 

Make-up can be removed with pure vaseline, followed by a 
good wash in soap and water. 

Treatments and Scripts 

We now come to a few examples of actual film treatments and 
scripts. The first one, a documentary, is shown in master 
sequences; this is the form in which the film should be conceived 
in the first stage. The sequences are then worked out in some- 
what more detail. 

The second example is a shooting script of a story film. 
There the preparation has gone a step farther to map out the 
precise way in which each shot is to be photographed. 

A STEAMER TRIP 
Sequence / 

As the mooring ropes are cast off, our boat swings round and moves away 
from the quayside. Friends ashore wave good-bye. But soon all details are lost in 
the distance and we can distinguish nothing but the rhythmic pitching of the masts 
of a craft at anchor in the port we have left behind. 
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Sequence 2 

Escorted by seagulls overhead, we move towards a rock/ mass which emerges 
from a horizon blurred in distant haze. Gradually our island destination becomes 
distinct. 
Sequence 3 

The breakers can now be discerned casting patterns of foam on the rocks of 
our island. Pine trees bend to the prevailing wind. 
Sequence 4 

The soft colours of the seascape are set off against the white of a tall lighthouse 
and landing-stage, where some idlers are watching our arrival. On the beach 
fishermen are laving out their nets to dry. Every sun-tanned face bears witness 
to an arduous calling. In the distance boys in gay sweaters are fishing with impro- 
vised tackle, intent upon the motionless float on their lines. A fishing boat passes 
slowly by, and its white sail is hoisted against the blue of the sky. 
Sequence 5 

On land now, we climb a sand dune, and as we reach the top the whole panorama 
of the island unfolds before us. The low houses nestling in folds in the terrain are 
surrounded by a profusion of flowers, contrasting with the poverty of the dwel- 
lings and the grey of the stone. 
Sequence 6 

An artist has set up his easel in a sandy path leading through a pinewood. With 
rapid strokes his brush recreates the colours of the seascape. 
Sequence 7 

At the edge of the heath stands a wayside shrine. The intricate open-work in 
the granite forms a striking contrast with the severity of the natural surroundings. 
Sequence 8 

A short way away, the view shows a humble cemetery. An old woman is on 
her way to tend the graves, and as she walks the scarf on her head flaps in the wind. 
Sequence 9 

Once more the seagulls wheel overhead. We are afloat again, and the camera 
is shooting downwards on to the ship's wake, which spreads out fanwise astern. 
The sun is low in the sky and the sea is full of dancing points of light. 

This, then, is the more detailed treatment with notes on 
handling the sequences. It is just one step short of an actual 
shooting script. 

Sequence / 

A medium close shot of ropes being coiled on deck is followed by a long shot 
as the pier moves away, if possible, shoot the departure of the boat as seen from 
ashore on another occasion; these two shots will lend variety and realism to the 
scene. Another way of starting Is to use the ship's hull to make a natural subject 
wipe (page 105). As the boat is about to cast off shoot straight at the hull from 
close in and hold the shot until the vessel moves away and uncovers the view. 
Sequence 2 

For the seagulls use a medium shot. To make the birds stand out against the 
sky when shooting in black-and-white, use a yellow filter. Do not film the horizon 
without including some foreground feature there are plenty of suitable objects 
on board. With colour film use a haze filter. 
Sequence 3 

A long shot of the coast as the ship moves nearer (tracking) will be effective, 
but do not aim the camera at right angles to the subject; choose your position so 
that the subject appears to approach or recede from the camera. 
Sequence 4 

A succession of long shots and close shots to establish the scene and focus 
attention on the fishermen at work. It is best to film the fishermen without their 
knowledge, using for example a right-angle viewfinder. Find some suitable fore- 
ground to lend depth to the long shots, and look out for colour contrasts. 
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Sequence 5 

This consists largely of long and medium shots. Use a tripod when panning. 
Try to include people doing something to provide movement. Some close-ups of 
flowers will add interest. 
Sequence 6 

The artist's canvas fills the screen in a close shot to start with, then the camera 
pans slowly away on to his subject. Use an upward vertical panning shot to take 
in the painter's head above his easel. Take a big close-up of the palette, and of the 
brushes at work. (All the foregoing must of course be planned with the prior 
consent of the painter himself.) 
Sequences 7 and 8 

A long shot and a medium close shot introduce the sequence. Include plenty of 
sky in the frame; move the camera slowly. Take close shots of gorse bushes waving 
in the wind, and come in still closer for a shot of the old woman's scarf. 
Sequence 9 

The wheeling seagulls will provide an easy transition from the preceding shot 
of the flapping scarf. For the final long shot against the light use an efficient lens- 
hood. If in doubt as to the correct aperture, shoot the scene in duplicate at 
different settings. 

A story film is rather more ambitious and introduces a 
few tricks such as animation (see page 203). This is a family 
film which can be made at home. If necessary, shooting can be 
spread over the winter months. There is no need to worry about 
the weather, as Photofloods will cover all needs. 

CAGE BIRD 



Cast: A young child (boy or girl) and its mother 
Scene: The nursery 



Shot No. 

I 



3-6 



10 



II 



12 
13 



Description Scene and Action 

C.U. A pair of small legs swinging 

aimlessly to and fro under an 
armchair. Slow pan up to sulky 
child's face. 

L.S. A cheerful nursery. 

C.U. The furniture and toys, em- 

phasizing immobility. 

M.C.S. The child in the chair still 

registering boredom looks 
towards the window. 

M.C.S. The window curtains wave 

aimlessly in the breeze. 

B.C.U. A determined little hand sud- 

denly grabs the curtain. 

B.C.U. A nose flattens itself against 

the window pane and two 
inquiring eyes gaze into space. 

L.S. Animated street scene: cars, 

pedestrians, a group of child- 
ren. 

B.C.U. The child reacts in pleasure to 

what it sees. 

M.S. Children organize a game on 

the pavement. 



Technical details 

Fade in the start. 
Vertical pan later. 



Wide-angle lens or 
attachment. 
Rapid succession of 
brief shots. 



Shoot from a 
balcony or from 
ground level. 
Shoot downwards 
from an upstairs 
window. 



Telephoto lens. 
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Shot No. Description 
14 M.CS. 



15 
16 

17 



18 
19 

20 
21 



22 
23 



24 
25 

26 
27-30 

31 

32 
33 

34 
35 

36-39 



LS. 
CU. 

LS. 



M.S. 
CU. 



CU. 



M.S. 
CU. 



B.CU. 
B.CU. 

CU. 
M.S. 

B.CU. 

CU. 
B.CU. 

CU. 
B.CU. 

CU. 



Scene and Action Technical details 

To get a better view the child 
draws up a chair and stands on 
it. 

The children playing excitedly. 
The child in the window 
watching. 

The children outside suddenly 
tire of the game and run off 
elsewhere, leaving the street 
empty. 

The curtain falls to and the 
little face clouds over again. 
A toy puppy seated on a 
cushion turns his head and 
waggles his ears. He ob- 
viously wants to be petted. 
But master (or mistress) re- 
mains unmoved. 
A jointed doll suddenly stands 
up and walks with giant steps 
towards a gramophone. 
The child watches, fascinated. 
A record places itself on the 
turntable as if by magic, and 
the pick-up swings into 
position. 

The doll, with a great show of 
effort, winds the gramophone 
motor. 

The label of the record e.g. 
suitable nursery rhyme for boy 
or girl. Then the record starts 
to revolve. 

The child hums the tune. 
Camera comes in closer until 
the image Is out of focus and 
indistinct. 

Action from the song, as 
imagined by the child e.g. 
Humpty Dumpty falling, Polly 
putting kettle on. 
The gramophone stops and 
the record disappears. 
The child reacts in disappointment. 



Animation, shoot- 
ing frame by 
frame. 



Animation. 



Stop motion: trick 
effect obtained by 
stopping and re- 
starting camera. 
Animation. 



Tracking shot. 



Rapid succession 
of brief shots. 



Stop motion. 



The doll waves cheerfully to 

the child and climbs up the 

bookcase. 

He takes out a large picture 

book and opens It. 

The pages turn, then the book 

remains open at an illustration 

of a forest with wild animals. 

Live animals, in a zoo. In the 

corner of a cage an exotic 

bird crouches In boredom. 
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Animation. 



Make all animals 
appear to be at 
liberty by avoid- 
ing bars, people, 
etc. Only bird ob- 
viously In captivity. 



Shot No. Description Scene and Action Technical details 

40 B.C.U. Repeat shot 35. The cover of Dissolve from 40 

the book masks the illustration to 41, or arrange 
from view as the volume is for the closing 

closed. book and opening 

door to move in 
opposite directions. 

41 M.S. Mother opens the nursery 

door and holds out the child's 
coat. 

42 B.C.U. The child's delighted reaction. 

43 L.S. Mother and child walk through 

the gates into the park. 

44 M.C.S. The child stops and looks up- 

wards towards a tree. 

45 C.U. A bird seated on a branch Tclephoto. Fade 

sings to his heart's content. out at end. 

If you are shooting in colour use daylight emulsion and take 
all the interior shots in which the window is in the frame, in 
sunny weather. Then finish the reel on exteriors. For all the 
other shots load with artificial light emulsion, exclude all day- 
light and make sure that the window does not appear in the 
picture otherwise an unpleasant blue cast will appear. 

If you have a zoom lens (page 140) it can be used to advan- 
tage for the shots in which the camera has to move, or appear 
to do so, e.g. shot No. 26. 

Exposing single frames for the animated shots is a laborious 
business, and to save time the picture book can be so placed 
that the pages can be turned without the hands appearing in 
the picture. A black thread can be used to propel the doll up 
the bookcase and move the arms. Another means of simplifying 
the animation is to show only the upper half of its body, which 
can then be directly manipulated from below by an assistant. 

In a sketch of this kind there is plenty of scope for imagina- 
tion. Thus in the final shot of the bird singing cheerfully, it is 
not essential to film a real bird. 
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Finer Points of Equipment 



WE HAVE already come across many of the main camera 
features as well as several of the refinements that increase the 
efficiency and versatility of advanced cameras. Here we pro- 
pose now to examine in more detail the mechanical and optical 
aspects of the camera as a precision instrument. 

The Intermittent Film Transport 

Mechanically, the transport system is the heart of the cine 
camera. Its most important component is a claw. This moves 
in a regular cycle to engage the film perforation, pull the film 
down through the gate by one frame, disengage the perforation, 
and return to its first position for the next cycle. 

The movement of the claw is continuous, but changes direc- 
tion four times in each cycle. The resultant movement of the 
film is intermittent. Each frame thus remains in the gate for 
about half the period of the cycle and the shutter shuts off 
the light from the film during the remaining half. 

In its simplest form a single claw engages one perforation 
along one edge (or the centre in the case of 9.5 mm.) of the 
film. This is also the only practicable type of claw for single- 
eight cameras. 

Precision double-eight and 16 mm. cameras may have a 
double claw, engaging two adjacent film perforations simul- 
taneously. This decreases the risk of the film jamming or other 
breakdowns due to a damaged perforation. 

Alternative film transport systems also exist; the best-known 
is the Maltese Cross movement as used in 35 mm. professional 
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motion picture cameras. This is found only in the most expen- 
sive 1 6 mm. models. 

The claw movement is also connected to the sprocket wheel 
which pulls the film off the feed spool (or from the feed cham- 
ber), and to the take-up spindle which winds up the film. The 
movement of the sprocket is, however, smooth. A loop of film 
between the sprocket and the claw mechanism prevents the 
intermittent movement from giving rise to strains in the film 
and avoids consequent damage. 

The whole transport movement is operated by a spring- 
driven clockwork motor. When fully wound, the motor usually 
runs for appreciably longer than die duration of an average 
shot. Nevertheless it is advisable to rewind the motor after 
every take, to avoid getting stuck in the middle of a shot. On 
cheaper cameras the motor speed also drops as the spring runs 
down; with better models an automatic governor stops the 
motor as soon as it loses speed. 

Variable Speeds 

While the normal speed for taking and projecting jilent films 
is T6^frames per second, it is sometimes an advantage to vary 
the running speed of the camera. Some cameras Have provision 
for'^Tirisr^rtypf^^ is 8, 16, 24, 32, 48, and 

possibly 64 f.p.s. Intermediate settings are usually possible* 

When the camera is run faster than normal, e.g. at 32 or 
48 f.p.s., action appears slowed down when the film is pro- 
jected at the normal speed; the "slow motion" effect is a 
familiar and valuable feature of sports films, enabling technique 
to be studied in detail at leisure. 

Conversely, if the camera is set to run slower than normal, 
e.g. at 8 or 12 f.p.s., action appears speeded up on the screen. 
Street traffic, or an inexpert swimmer, can be made to move at 
speed and raise a laugh. 

It stands to reason that the faster the camera runs, the more 
rapidly film is used up ; though if the projection speed remains 
constant, a given length of film will run for the same time on 
the screen. 

The standard speed for recording and reproducing 16 mm. 
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sound films is 24 frames per second. If you are using this gauge 
and intend to add an optical or magnetic sound track (page 
260), use a camera that can run at this speed. Although film 
with a magnetic track or stripe can be projected at 16 f.p.s., 
the sound quality is better at 24 p.s. 

A speed of 24 f.p.s. is also useful to obtain greater image 
steadiness in outdoor shots, especially when panning the 
camera but also for shots taken from a moving vehicle. 

The shutter speed increases with the camera speed (i.e. the 
exposure time is reduced and this must be allowed for in setting 
the aperture), but is not necessarily the same with every 
camera. Variations are generally due to slightly different 
sector angles of the shutter. An average at 16 f.p.s. is about 
1/32 or 1/35 second. 

EXPOSURE TIMES AT DIFFERENT CAMERA SPEEDS 
Fixed sector shutter of 180 degrees 





8 16 


Camera speed (f.f>.s.) 
24 32 48 64 
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Exposure time 
(seconds) 
Aperture ad- 
justment com- 
pared with 16 
f.p.s. 


1/15 1/35 

I stop None 
smaller 


1/50 

istop 
larger 


1/60 

1 stop 
larger 


1/90 1/125 

1} stops 2 stops 
larger larger 


1/250 

3 stops 
larger 



The exposure time can be reduced by a variable sector 
shutter (page 138) even at slow camera speeds. 



Checking Camera Running Speed 

It is sometimes desirable to verify the actual running speed of 
the camera, especially when making a sound film and when the 
exact timing of subject movement is important. There are two 
alternative methods. 

i. Load the camera with a length of discarded film. Choose 
a fixed reference point in the mechanism, such as the gate 
aperture or one of the sprockets, and make a mark on the 
film at this point. Then run the mechanism for 5 seconds, 
measuring the time by a stop-watch. Mark the frame now oppo- 
site the same reference point, unload, and count the number of 
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THE EFFECT OF FILMING SPEED 




The amount of film exposed in the camera during a given period depends on 
the running speed. Some cameras can be set to run at 8, 16 (normal silent speed), 
24 (normal speed for 16 mm. sound film) or 32 frames per second. The amount 
of film exposed during J second at these speeds is illustrated above. If the same 
action is filmed at different camera speeds, it will be depicted In different lengths 
of film. But the film is normally projected at the same speed of 16 frames per 
second. With a low camera speed action is therefore speeded up, while with a 
high camera speed it is slowed down on the screen. Altering the camera speed 
also affects the exposure. When running at half normal speed, close the lens 
aperture by one stop (e.g. from f 8 to f 1 1); at double normal speed, open up the 
aperture by the same amount (e.g. from fB to f 5.6). 
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frames (or perforation holes) between the marks. If the camera 
is running correctly at 16 f.p.s., the number of frames should be 
1 6 x 5 = 80, equivalent to 2 feet of 16 mm. or 9.5 mm. film 
(i ft. of 8 mm.) To allow for errors of timing in the camera and 
stop-watch, make several tests in succession and take the 
average. 

If the camera has a frame counter (page 137)* there is no 
need to mark the film. 

2. Set up the camera opposite a clock fitted with a clearly 
visible second hand, load with fresh film and run the camera 
for several seconds. When the film comes back from processing, 
examine the individual frames in a viewer or by projection. 
The number of frames exposed per second can be directly ob- 
served in the photographic image. 

If no suitable clock is available, it may be possible to place 
a pocket watch in position on a tider so that the second hand 
is visible, and film it there. 

Back Winding 

Advanced spool-loading cameras have provision for cranking 
the film in reverse by means of a special handle. The lens 
must be covered while this is done, to protect the film from 
accidental exposure, and a second exposure can then be 
superimposed on the first, in order to produce a dissolve (page 
182) or superimposition (page 195). 

With some cameras it is possible to disengage the motor and 
wind any desired length of film back on to the feed spool. But 
when the motor cannot be disengaged nor the film be taken 
up on the feed spool, back-winding is limited to i or 2 feet at 
most. This is only sufficient for a brief dissolve or super im- 
position. Any attempt to wind back further in such cases will 
cause the mechanism to jam, and may easily strain or break the 
spring. 

When planning back-winding on a camera of this type, the 
spring should not be wound up to more than approximately 
half tension. 

For dissolves and super-impositions of professional quality, 
an individual frame counter is almost essential. In its absence, 
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the frames can be counted by noting the number of turns of the 
back-winding crank handle (each turn usually moves the film 
eight frames forwards or backwards), and/or by exposing one 
frame at a time. 

This use of back-winding must not be confused with the 
technique used to obtain reverse motion on the screen (page 190]- 
That is done by holding the camera upside down ivEen T shoot- 
ing a scene, AeiMiwertiHg the strip of film so ^exposed when 
splicing into the rest of the film. 

Electric Motors 

For the ordinary short shots which the majority of movie 
makers are concerned with a spring motor serves the purpose 
perfectly well. Rewinding the spring is a matter of a few seconds 
and the camera is immediately ready for the next take. 

For more advanced work, especially for the professional, the 
continuous drive of an electric motor is, however, a great 
asset. Its particular uses are in newsreel and documentary 
filming, industrial and medical picture making, as well as in 
time-and-motion studies, etc. In all these cases the camera- 
man can start filming and carry on for the full length of the 
film in the camera without being limited by the capacity of a 
spring. 

A built-in electric motor is usually found only on profes- 
sional 1 6 mm. cameras. A number of advanced models with 
clockwork motor can, however, also be adapted by fitting an 
accessory motor to drive the camera through the manual 
transport shaft (as used for back winding). The exact method 
of fitting depends on the camera. As the motor adds to the 
weight, the camera should always be used on a tripod. 

The power supply may be the electric mains (sometimes 
through a step-down transformer), or batteries. The latter 
make the cameraman independent of location and permit 
maximum freedom of movement. 

One or two 8 mm. amateur cameras are also available with 
a small built in electric motor, driven by a 4^ volt torch 
battery. One battery is usually sufficient for several double- 
eight spools. This arrangement is only possible owing to the 
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light weight of the 8 mm. spool and has not proved adaptable 
to the larger gauges. 

The Starting Button 

The camera motor is usually set in motion by depressing the 
starting button. Often it is possible to operate the camera by 
means of a cable release. The cable attaches to a socket in, or 
surrounding, the button, or directly to a socket on the camera 
body. Occasionally an adapter is required to fit the cable to the 
starter button. 

The cable release can also be combined with a pistol grip, 
and several models are available where the plunger of the cable 
is mounted on the grip itself. Alternatively the trigger of the 
pistol grip may, by a suitable linking arm, bear directly on the 
starter button of the camera. 

While the cable release permits operation of the camera 
from even several feet away, even more distant operation is 
possible with an electric release a relay powered by torch 
batteries. This is useful for subjects such as birds, wild life, 
and other nature subjects. 

In addition to normal operation by depressing the starting 
button, many cameras provide a continuous running lock. 
This keeps the motor running until it runs down, and leaves the 
cameraman free to appear in his own shot, or to operate other 
controls (change the distance setting, adjust the setting of a 
zoom lens, close down the diaphragm for a fade-out, etc.) 
during a take. 

In practice the camera must of course be mounted on a 
tripod. The cameraman then depresses and locks the starter 
button (after fully winding the motor), rushes to join the scene, 
and at the end hurries back to the camera to stop the take. 

With a self-timer it is even possible to avoid the loss of film 
at the beginning and end. In that case wind the motor (after it 
has fully run down) only sufficiently to expose a given 
length of film. This must be found by experiment. Then attach 
the self-timer to the cable release, set it going, and join in the 
scene. After the appropriate amount of film has been exposed, 
the camera stops of its own accord, 
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SPECIAL CAMERA FITTINGS 





Electric motor drive makes it possible to expose a whole reel if desired without 
stopping to rewind. Some professional type 16 mm. cameras (left) can be fitted 
with an electric motor as an accessory. The batteries in this case form a separate 
unit. One model of 8 mm. camera (right) has a built-in electric motor powered by a 
standard 4.5 volt flashlight battery. In everyday filming the average shot is not 
usually held for more than 10-20 seconds indeed it should not last longer or the 
result may be tedious and clockwork mechanism is quite adequate. But occasions 
arise, especially in sports and industrial work, when the need to stop shooting in 
order to rewind a clockwork motor may mean the loss of an important shot. This 
is when the electric motor comes into its own. 



The cameraman can appear in his own 
films from the beginning of the shot by 
fitting a delayed-action device to the 
cable-release of his camera. The proce- 
dure is to compose the shot, leaving a 
vacant place for the cameraman in the 
picture area; set the camera; start the 
delayed action device; and join in the 
action. 




To avoid camera-shake when 
exposing single frames it is 
desirable to use a cable release. 
The same applies in normal filming 
when the camera is placed on a 
flat surface but not screwed in 
position, and whenever very 
accurate framing of near-by static 
subjects is required. 




135 



Single Frame Exposures 

Almost all cameras are able to expose single frames. In some 
models there is a special setting of the speed control at which 
the camera exposes one frame only. In others (most simpler 
ones) it is necessary to press the starting button sufficiently 
briefly so that the motor does not run on beyond one frame. 
That usually requires a little practice with the camera con- 
cerned. 

When set for single frame operation, the instantaneous ex- 
posure will be longer than when running continuously owing 
to the inertia of the mechanism. The normal exposure in single 
frame operations is about 1/20 second when the speed control 
is adjusted to 16 frames per second. If the camera is set for a 
speed below 16 f.p.s. the single frame exposure will also be 
slower; but it remains at 1/20 second on all the faster speed 
settings. 

We have already seen that movement can be adequately 
reproduced by recording isolated phases of it in a camera and 
running the film in a projector. If therefore a camera is designed 
to expose single frames, it can be used to animate a wide variety 
of object such as toys, maps and drawings. The camera is 
placed on a firm stand, and the position of the object or shape 
of the drawing is altered very slightly between each exposure. 
When the film is projected, the object or drawing appears to 
come to life (page 203). 

Titles can also be filmed in this manner (page 174), while a 
further use is in stop-motion (page 189). 



Time Exposures 

When a scene is too poorly Ut to bjgjjlo^^ way, 

it isf pcws-rble on some cameras, to tal^ a ^ 
on individual frames. Typical examples are: sunsets, urban 
scenes at ^g^^fjg^^ %&& monuments under floodlighting, 
nocturnal seaport scenes. 

First decide the number of seconds the scene is to runon 
the 



the proSucrwflnbe^tbe required number of time exposures. If 
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the camera is not designed to take individual time exposures, 
it may be possible by using the back wind handlejojorate the 
position wKerTT^ exposure by 

moving the handle. ,, , , , , , ^^^^ 

To" ^^aSTW^foTm exposure from Jram, to , JBcaTOe^aUjL best 
to stopTwell^dbwn; aTany variations are then less marked 

Another way^ of obtaining uniform exposure islo leave the 
camera shutter open, place a still camera shutter fitted with 
slow speeds in front of the camera lens and expose by means of 
this shutter. 

Footage and Frame Counters 

All cameras are fitted with an indicator showing the amount 
of film exposed, or remaining unexposed. The accuracy varies 
with the type of camera; the counter is usually calibrated in 
feet or metres, though on some simpler models the markings 
indicate the amount exposed by a series of fractions, e.g. 
1/41/23/4. 

The simplest type of indicator is actuated by a lever that 
bears on the coil of film on either the feed or the take-up spool. 
As the spool empties or fills, the arm actuates a pointer or disc 
indicating the passage of the film through the mechanism. 
The readings given by this system are only approximate, but 
it has the advantages of requiring no resetting when the 
camera is loaded, and of clearly indicating when the camera is 
empty. 

The commonest type of indicator is geared directly to the 
mechanism, with provision for automatic return to zero when 
the spool chamber or the gate is opened. On high-grade 
cameras the passage of film can be read down to the nearest 
foot, or 25 cm, on metrically calibrated models. 

Professional type cameras fitted with back-winding mechan- 
ism (page 132) usually also have an individual frame counter 
which, like the footage indicator, operates both forward and 
in reverse. A typical frame counter will read up to 2,000 (50 feet 
of 1 6 mm. film) before returning to zero. Some cameras may 
also give an audible signal at regular intervals, enabling the 
operator to measure the footage while observing the scene. 
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Variable Sector Shutters 

Normally, the camera shutter is a senai-circular disc which 
covers the film aperture during transport and iwovers it for 
the exposure. Instead of a simple disc it is also possible ta.use 
two sectors with "a "variable angle between them, enabling the 
exposure time to be varied independently of the speed. 

IffiSj^^ cameras (and even one ama- 

teur 8 mm. model) are fitted with such a variable sector shutter 
which can be adjusted (by means of a lever or knob) while 
the camera is actually running. This feature is an advantage 
for producing special effects suph ,as fades andL dissolves 
(pagfc 178] In the camera. To obtain a proper faci mtJua&Lcd 
shutfef, the lens aperture has "to be moved over a range of at 
least four stops, and this is not always possible. But by opening 
enclosing a variable shutter any scene can be faded in or out, 
independently of the aperture setting. 

Another advantage of the variable shutter is the opportunity 
it provides for selecting the most suitable combinations of 
shutter speed and lens aperture for the subject, as is commonly 
done in still photography. If greater depth of field (page 27) 
is required, the shutter can be dpBfiaa^enaBEng' the lens aper- 
ture to "be closed, and vice versa. 

With fast moving subjects, a smoother effect on the screen 
is obtained with shutter faMy 'wide open (though individual 
frames are more blurred). If sharp definition is required on the 
film, the shutter sector should be reduced, but the result on 
projection will be ^ more "staccato" .movement. 

Thus at 1 6 f.p.s. the exposure time with the shutter fully 
open at 180 degrees might be 1/30 second. With the shutter 
half closed at 90 degrees the effective exposure time would 
then be 1/60 second, three-quarters closed (at 45 degrees) it 
would be i/i 20 second. 



Lens Mounts 

Lenses are normally fitted with a threaded mount. For 8 mm. 
cameras the standard mount is known as type D. It has a 
5/8 inch (15.8 mm.) thread and 32 turns per inch, and the 

138 



SPECIAL CAMERA FEATURES 




Professional type 16 mm. 
cameras have separate counters 
calibrated in feet (or metres) and 
individual frames. When the film 
is wound backwards, both coun- 
ters operate in reverse, enabling 
special effects involving double 
exposure such as su peri m positions 
and dissolves to be made over a 
p re-deter mined footage of film. 
The frame counter (above left) Is 
set manually and in the model 
shown here reads up to 2,000 
(equals 50 ft. of film). The footage 
counter (below left) operates auto- 
matically as long as the spool 
chamber door remains closed, and 
returns to zero when the door is 
opened. 




left; One camera has a footage 
counter which can be read off in 
the finder while actually filming. 
The optically adjustable finder of 
another model has a similar win- 
dow indicating the focal length of 
camera lens to which It is matched. 




Above: Some advanced 16 mm. cameras and one 8 mm. model are fitted with 
a variable sector shutter, left: 180 degree shutter in the fully open position. As 
the shutter is progressively closed, the period during which the aperture remains 
uncovered, and thus the exposure of the film, is reduced, until in the fully closed 
position (right) no exposure takes place. Fades can be made by opening and closing 
the shutter while filming. Depth of field can be altered at will by selecting a suit- 
able combination of shutter speed and aperture, as in still photography. A sharper 
image of rapidly moving subjects is obtained by using a narrow shuttsr sector. 
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setting (clearance between lens rear flange and film plane) is 
0.484 inch (12.29 mm O- 

The standard mount for 9.5 mm. and 16 mm. cameras is 
the type C, with a i inch (25.4 mm.) thread and a setting of 
17.52 mm. Some lenses have a different thread and/or setting, 
or a special bayonet or spigot mount for rapid attachment and 
removal. 

Adapters are available to enable lenses fitted \vith type G 
mount, designed for 9.5 and 16 mm. cameras, to be used on 
8 mm. cameras with type D mount. The converse is not possible, 
as lenses designed for 8 mm. cameras have insufficient covering 
power for the larger gauges. 

Cameras with type G or D lens mounts will thus accept a 
wide variety of lenses, enabling the user to embrace a larger or 
smaller field of view at will (page 26). 

Several lens manufacturers produce wide-angle and tele- 
photo attachments which screw into the front of the standard 
lens. Though the optical design is different, the effect is the 
same as when using a separate wide-angle or telephoto lens. 
These attachments are valuable when the design of the camera 
precludes the use of interchangeable lenses e.g. when exposure 
meter or rangefinder are built in. 

Lens Turrets 

Some advanced cameras are fitted with revolving or sliding 
turrets accommodating either two or three lenses. They greatly 
facilitate a rapid change of lens. Some turret models incorporate 
or are mechanically coupled to matched finder lens elements 
which automatically ensure that taking lens and finder cover 
the same field of view (see page 26). 

The %pom Lens 

Two French firms manufacture lenses with continuously vari- 
able focal length for 16 mm. cameras. There is also one model 
for 8 mm, cameras. AJ? adjusting lever moves two of the lens 
elements relative to the ^offi^TS^cw Be operated while the 
camera fs^funning. f e cameraman "can thus pass fixftff a 
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LENS TURRETS AND FINDERS 





\ 

Lens turrets are fitted to advanced cameras in both 8 mm. and 16 mm. gauges, 
to facilitate rapid change of focal length, left; Twin turret with offset lenses on 
professional type 16 mm. camera. The mounts are angled so that a long-focus 
lens (1) does not encroach on the field of view of a wide angle lens (2). Lenses on 
this camera also carry matched finder lens elements which automatically register 
with the eyepiece. 

Right: Triple turret camera incorporating reflex focusing finder (1). The picture 
aperture is at (2). For accurate focusing the turret is turned anti-clockwise by the 
handle (3) to bring the taking lens into position (I). This model is available for 
both 8 mm. and 16 mm. film; in a special version the optical path of the finder 
extends to the picture aperture through a prism system for through-t he-lens 
focusing even during shooting. 




Left: Triple lens turret (I) geared to matching finder turret (2). The operator 
always sees the field of view corresponding to the lens in use. Right: Twin pivoting 
turret on advanced 8 mm. camera. The finder on this model has an Independent 
control. 



wide-angle to a "telephoto" effect or vice versa, at will. The 
result is similar to that obtained by moving the camera bodily 
towards or away from the subject, hence the expression 
"zoom". The effective aperture remains the same irrespective 
of the focal length setting. 

This lens can also be used to ascertain the best focal length 
setting for a given subject, before shooting begins. When used 
in this way, the adjusting lever is then left unaltered on the 
selected setting. The finder image is automatically adjusted to 
the field of view corresponding to the focal length setting. 
Focusing, however, has to be set by scale. 

The model for 8 mm. cameras has a type D mount and a 
focal length range of 12.5 to 36 mm. (J to ij inches). 
The maximum aperture is /2.8, and the focusing range is 
2^ feet to infinity. Parallax correction is automatically provided 
throughout the focusing range. 

The latest type of zoom lens for 16 mm. cameras fitted with 
type C mount has a reflex finder, thus obviating the need 
for parallax cOitection Between finder and taking lens. It is 
available in two ftiodels : the focal length ranges are respectively 
17.5 to 70 mm. and 25 to 100 mm. 

The reflex finder is detachable, being held by a captive 
threaded collar. 

When a zoom lens is used on a camera already incorporating 
a reflex finder, the finder on the lens itself becomes becomes 
superfluous. 

A zoom lens should not be regarded as a substitute for a 
battery of conventional lenses of different focal lengths. Sharpest 
definition will always be obtained with lenses of fixed focal 
length. 

Depth of Field Scales 

Many modern lenses have a depth of field scale engraved on 
the lens mount. The /-numbers of the aperture scale are dupli- 
cated on each side of the index mark on the focusing scale, and 
indicate extent of depth of field for any combination of aperture 
and distance setting. 

After focusing the lens, read off the nearest and furthest 
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THE ZOOM LENS 







The variable focal length of the zoom lens allows the operator to produce 
tracking effects towards the subject without moving the camera. Focal length is 
altered by moving the lever which extends from the lens barrel. With the lever in 
its rearmost position (to the right in the diagram above) the lens embraces a wide 
field of view. As it is moved forward (to the left) the field narrows, and distant 
objects appear enlarged on the film. 



Below and right: Adjustment of focal 
length in a zoom lens is effected by mov- 
ing certain lens elements (I) relative to 
the others. The latest type of zoom lens 
are fitted with a reflex finder. The view- 
finder field lens (2) receives an image 
reflected by a small silvered spot in the 
prism (3). The main image is formed on 
the focal plane (4). 
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points of sharp focus, which will be found opposite the figures 
corresponding to the lens aperture in use. Some indicators 
use a system of bracket-shaped lines, or appearing and disap- 
pearing red dots, but the principle is the same in all cases. 

Lens Coating 

Most modern lenses are provided with a special anti-reflex 
coating on the glasses, to increase light transmission, and to 
eliminate scattering and reflection of light at air-glass surfaces. 
This ensures more brilliant images and greater lens speed. 

Lenses treated in this fashion appear bluish or purple when 
examined by reflected light. 

Scale Orientation - 

Screw-type lens mounts are usually fitted with an adjustment 
enabling the focusing and aperture scales to be orientated for 
easy reference when the lens is screwed fully home and opposite 
the gate. Adjustment may be carried out by means of grub 
screws, or a spring-loaded internal spline, 

Fixed Apertures 

Some cameras are fitted with a perforated revolving aperture 
plate instead of an WsdiaB^^gm. Holes of graduated size are 
stamped in this plate and brought into register with the lens 
as desired. Intermediate settings are impossible, and of course, 
the aperture plate cannot be used to make fades. 

Focusing at Near Distances 

It is sometimes desired to film at very close distances. A fixed 
focus camera lens does not normally give a sharp irrtage of 
objects closer fhaii abouf 5^ range 

of lenses fitted in focusing mounts is not always sufficient for 
titling and copying purposes. 

The extent to which very close objects are rendered sharply 
is of coui^ljWetOTdl^^^ and this 
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is reduced as the lens diaphragm is opened up. There are two 
alternative methods which enable a lens to be focused on very 
near subjects: the use of a supplementary lens in front of the 
main lens; or of an extension tube between lens and camera. 

Supplementary Lenses 

Positive (i.e. magnifying) supplementary lenses are available 
from~pKdtographlc "dealers in r vatnous^powef spusually suitable 
for filmitlg"at^o, 20, and iq inches from t&e subject. The power 
of these lenses is expressed in diopters, the diop^TBei5gl:he 
reciprocal" of the focal : length in ^retes7 

'When placed immediately in front of a camera lens that is 
focussed on infinity, a supplementary lens brings objects situ- 
ated at its focal length into sharp focus at the film plane. Thus 
a i diopter lens is of i metre focal length, giyinjg shai^^^finition 
at about 40 inches; ^ Copters = metre = sharp definition 
at 20 inches^ and so on. They can be fixed to tte Tront of the 
lens with adhesive~Uape or inserted into filter holders. The 
hollow face (if any) should be as near as possible to the camera 
lens and on the same plane and on the same axis. Ordinary 
positive spectacle lenses can also be used with a cine camera, 
though as they are not optically corrected it may be necessary 
to use a small aperture to avoid poor definition. 

As fixed focus lenses on cine cameras are usually focused 
on a distance between 4 and 20 feet, car<^houl<4 ^ 
using supplementary lenses not w speciScally designed jbr the 
yens on the camera to > allow fortMs Tact. TBis is*t)ecause the 
plane of sharp focus with '"tKeT lu^^mentary in position is 
thereby brought closer. 

The distance of sharp focus can be found by multiplying the 

**,*' '**,, ^^.^ .-*-* ^.~,wlw w .**. '-^'M.^^*^^ 

distance on which th^cajag^ 

focal TengjE^ result 

by the sum of these two distances. The following example will 
make the calculation clear: 

Fixed focus lens on 8 mm. camera. 
Focal length 12.7 mm. (approx. \ inch). 
Actually focused sharply at 127 cm. (4 feet 2 inches) 
(= 100 times the focal length). 
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i-5 diopter spectacle lens, focal length 66.67 cm - or 26 J 
inches. 

To ascertain plane of actual focus : 
127 X 66.67 



127 + 66.67 



= 43.73 cm. or 17! inches. 



All figures must, of course, be expressed in the same denomina- 
tion here it is centimetres. 

The use of a supplementary lens does not, of itself, call for 
any adjustment of the lens aperture, as the j^number of the 
lens combination remains unaltered. 



Extension Rings and Tubes 

An alternative method of sharply focusing very close objects 
is to increase the distance between the lens and the film plane. 
This of course is what happens when a focusing lens is adjusted 
for close distances, but the movement does not usually permit 
focusing nearer than i feet. On some cameras it is possible to 
render the stop on the lens focusing inoperative and bring 
closer objects into focus. 

Otherwise the lens is removed from its mount and an exten- 
sion piece inserted between the two. 

The near limit of focusing will then be around 12 inches 
with a ring 0,5 mm. thick on an 8 mm. lens camera with 
J inch lens, or about 8 inches with a i mm. ring. On a 16 mm. 
camera the limit with a i mm. ring would be about 13-15 
inches with the standard i inch lens. 

If a ring or washer is used, the thickness is of course limited 
by the length of the screw thread available on the lens. In any 
case, handling of the camera is awkward at extremely close 
distances, and proper illumination of the subject becomes 
difficult. 

Accurate centring of the subject is already tricky at dis- 
tances of about 1 8 inches, and it is still more critical when the 
camera is brought in even closer. Unless the camera is fitted 
with a reflex finder, it will be necessary to open the camera and 
check the image in the gate. 
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In cinemicrography, where subject areas are measured not 
in inches, as with the extension rings mentioned above, but in 
fractions of an inch or millimetres, longer lens extensions are 
obtained by means of tubes fitted with a reflex finder device. 
The lens is screwed in one end and the camera in the other. 
Different degrees of enlargement are obtained by the use of a 
set of tubes of varying length. 

When filming with extra lens extension it is necessary to 
increase the exposure (i.e. usually open up the lens aperture) 
when the scale of reproduction is larger than 1:10. The 
amount of extra exposure is ascertained by reckoning the /- 
number of the lens as the nominal /number multiplied by the 
scale of reproduction + i. For instance, when an object is 
reproduced at half size on the film, the /-number required is 
multiplied by ij, i.e. ^4 becomes /6, and the lens must be 
opened up by one stop. Similarly, at actual size f 4. becomes 
effectively 4 x (i + i) =/8, and the lens must be opened by 
2 stops to regain a working aperture off 4.. 

At very close distances the depth of field is also extremely 
restricted, and plenty of light will be required to enable the 
lens to be stopped down for adequate sharpness. 

Finders 

Most cameras are fitted with an optical viewfinder showing the 
subject area covered by the standard lens at a reduced scale. 

When the camera is designed to accept interchangeable 
lenses or lens attachments there is usually some provision for 
adapting the field of view of the finder to that of lenses of 
different focal length, especially telephoto lenses (page 26). 
On simpler cameras this is achieved with masks, or by one 
or more rectangles engraved on the front glass of the finder to 
indicate a narrower field of view. 

More elaborate cameras have an optically adjustable finder, 
providing an image that fills the full finder area for all focal 
lengths within the range of the device. 

When using a wide-angle camera lens, it may be necessary 
to fit a special supplementary lens on the front of the finder 
to match the field of view of the lens. 
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Some turret model cameras are fitted with individual 
finders, each matched to its respective lens and automatically 
brought into position when the corresponding lens is in the 
taking position. 

Before using a telephoto lens for the first time on a camera 
fitted with a finder mask or engraved rectangle, it is advisable 
to check the finder alignment. Film a test shot of a clearly 
defined object that just fills the frame, with the camera mounted 
on a tripod, and see how far the image on the film corresponds 
with that seen in the finder. If the camera gate is accessible, it 
may be possible to check the alignment by observing the gate 
image and comparing it with that in the finder. 

Parallax Correction 

The parallax error of the finder (page 32) at close distances 
has to be compensated by estimation on cheap cameras. On 
more advanced cameras various ways of parallax correction 
provide accurate framing of close shots, 

A common feature on cameras with finder located above 
the lens is a special mask, or dotted line on the finder front lens, 
indicating that at close distances the subject must be kept below 
that level by tilting the camera upwards. 

On higher priced instruments the finder eyepiece can be 
moved relative to the camera body, to enable the cameraman 
to view the exact scene recorded by the camera lens, though 
from an oblique angle. For certain fixed distances some camera 
finders can be fitted with special parallax correction prisms, 
which achieve the same effect. 

Viewing through the Gate 

For the serious worker, the only way to avoid parallax entirely 
at closer distances is to view the image through the actual 
taking lens, exactly as' it is recorded on the film. Several ad- 
vanced cameras can be fitted with a special gate focuser for 
this purpose. This device consists of a small ground glass screen 
that is placed in position in the gate, a mirror or prism, and a 
magnifier. The camera has to be unloaded when the focuser 
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VIEWF1NDERS AND PARALLAX 






Above left: The camera finder and the taking lens see the view from different 
positions. At close distances this so-called parallax error can result in serious 
mistakes in subject framing. The position of the finder varies according to the make 
of camera. Some finders have a mark for sighting close subjects. The subject is first 
framed normally, then the camera is moved until the centre of the observed image 
coincides with the dot on the finder front glass. According to the finder position, 
the subject should be centred on the dot at 1, 2, 3, or 4. 

Above centre: Some finders have mechanical parallax adjustment, and can be 
swung over so that fields of view match. 

Above right: At very close distances the image should be checked in the camera 
gate, by removing the pressure plate and placing a prism (I) in position over the 
aperture (2). 

Below: Parallax error is eliminated on cameras with reflex focusing. On this 
model the finder image is reflected along the path shown, by a prism located 
between the taking lens and the gate. 




is inserted. In the case of spool-loading cameras this means 
that the focuser can only be used before loading (or the reel 
must be wound back if this is possible). With magazine loading 
cameras for which a gate focuser is available, this drawback 
does not apply. 

Reflex Finders 

Some professional-type cameras incorporate a finder which 
enables the gate image to be viewed while the camera is loaded, 
and in some cases also during the actual shooting. The advan- 
tages of this arrangement, which of course gives parallax-free 
viewing irrespective of the lens in use, and also when using 
close-up attachments or extension tubes, need no stressing. 

One type of reflex finder, giving an image only when the 
camera is at rest, consists of a small movable prism located in 
front of the gate which reflects an image to the finder, and is 
automatically moved out of the way by the action of starting 
the mechanism. 

Other reflex finders give a continuous image, visible also 
while the camera is running. The finder image is either ob- 
tained by reflection from a thin sheet of glass placed in front 
of the gate so as to divert a small portion of the light rays; or 
the front surface of the shutter blade is silvered so as to reflect 
the image along the finder path each time it passes in front of 
the picture aperture. 

A continuous reflex finder enables not only composition, 
but focusing and lens aperture to be adjusted during the actual 
filming. 

Some turret cameras, though not fitted with reflex through- 
the-gate focusing, are fitted with a separate focusing aperture 
where a lens can be adjusted visually, then swung into the 
taking position. 

The aperture contains a prism with one side ground to act 
as a focusing screen and in some cases a supplementary pris- 
matic finder enables the image to be viewed from behind the 
camera. This arrangement is an aid to focusing and composi- 
tion, but a parallax error still remains, as the lens is not in the 
taking position when the device is in use. 
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SUMMARY OF SPECIAL CAMERA FEATURES 



Feature 



Advantages 



Magazine loading 
Spool loading 
Focusing lens 
Interchangeable lens 

Two- or three- 1 ens turret 

Optically adjustable 

finder 

Finder with parallax 

adjustment 

Visual end-of-film 

indicator 

Aperture scale visible 

in finder 

Aperture control lever 
Eye-level focuser 
Gate focuser 
Reflex finder 
Right-angle finder 
Variable speeds 

Single frame operation 



Back-winding crank 
Frame counter 



Built-in coupled 
exposure meter 
Variable-sector shutter 

Rangefinder coupled 
to lens 
Electric motor 



Easy and rapid loading. Ability to change partly ex- 
posed films without winding back. 
Maximum footage (in 16 mm.). Special effects possible 
when camera fitted with back-winding mechanism. 
Maximum definition; no supplementary lenses needed 
for close-ups; improved perspective rendering. 
Ability to fit telephoto lens for distant subjects, and 
wide-angle lens for confined spaces. Extreme close-ups 
possible with extension tubes. 

Instantaneous change of lens, particularly valuable for 
news reel and holiday shots. 

Accurately indicates field of view of different lenses. 
Facilitates composition. 
Accurate framing for close-ups and titles. 

Prevents loss of shots through inadvertent use of empty 
camera. 

Enables aperture to be adjusted during shooting, e.g. 
in panoramic shots. Facilitates fading-in, as you can 
see when to stop opening the iris. 
Very handy for making a fade out; can even be used 
with hand-held camera. 

Accurate visual check on focusing and (with some 
cameras) field of view. 

Dead accurate image centering, ease of focusing, shows 
exact field of view of any lens. 

Same advantages as for gate focuser; operates with 
loaded camera and (in some cases) during shooting. 
Very valuable for informal and action shots, as people 
can be filmed unawares. 

Ability to reproduce motion faster or slower than 
normal. In very weak light underexposure may be 
avoided by running camera at its slowest speed. 
Animation of to^s, drawings and other objects. Time- 
lapse shooting for serious study or humorous "speeded 
up" effect. 

Indispensable for dissolves and super-imposition. ^ 
Facilitates special effects; operates both forward and 
in reverse, enabling film to be wound back an exact 
number of frames. * 

Simplifies correct aperture setting, which can be ad- 
justed while shooting. 

Fades possible without altering lens aperture. Gives 
control over depth of field. 

Visual focusing possible both before and during 
shooting. 

Duration of shots limited only by length of film. 
Remote control possible. 



The Rack-over Compensator 

An additional accessory known as a rack-over parallax com- 
pensator is available for some cameras for use in conjunction 
with the eye-level focuser. It is fitted between the camera and 
its tripod, and serves to displace the camera in such a way as 
to bring the gate into exactly the position previously occupied 
by the focusing aperture. The subject can thus be both focused 
and centred accurately in the eye-level focuser. 

Right-angle Viewfinders 

When people are unaware of the camera, a more natural result 
is often obtained. A right-angle viewfinder, which enables the 
cameraman to face away from his subject while yet aiming the 
camera in the desired direction, can be of great assistance. It 
is available as an accessory for some advanced cameras. 

When using an angular viewfinder it is particularly important 
to ensure that the camera is held dead level; when cameraman 
and camera are facing in different directions, a conscious effort 
may be needed to hold the camera straight. 

Camera Accessories 

A wide variety of camera accessories is available to supple- 
ment built-in features or to extend the scope of the camera. 

Some accessories are available for all models, and can be 
regarded as essentials* They include a camera ..case (either to 
hold the camera only, or to accommodate accessories as well 
in a so-called hold-all case), an exposure meter, a lens hood, 
and a tripod (preferably with a pan-and-tilt head) . 

Filters and supplementary lenses are also available for most 
cameras, but are required only for specific purposes. Other 
accessories, like a cable release, pistol grip and a rangefinder 
for near distances, are equally useful on occasions. 

The Lens Hood 

Most cine lenses are recessed to a certain extent inside their 
mounts, which forms a lem iooud*J&^^ it is ad- 
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visable to fit an additional lens hood to guard against the 
influence of stray light. ,.,-,., 

Shots taken without a lens hood often appear grey and over- 
exposed. When the sun's rays strike the lens either directly 
or by reflection from a shiny surface, a patch of light like a 
small moon may appear in the middle of the picture. 

Lens hoods are available with screw-in or slip-on mount. 
The former is preferable, as there is no risk of the hood falling 
off. Filters and lens hoods are often available with identical 
screw threads, which facilitates working with both accessories 
at once. 

Bellows-type lens hoods, which can be adjusted according 
to the focal length of the lens in use, are available for some 
professional type cameras, and are the most efficient of all. As 
they are bulky, the camera has to be mounted on a tripod. 

Avoiding Cut-off 

When using a lens hood that is not specially designed for the 
particular lens, or focal length, involved it is necessary to en- 
sure that it does not encroach on the picture area. This can be 
done by exposing a few feet of film on a subject of uniform 
density, e.g. clear sky, at a lens aperture of/5.6 or/8. When 
the shot is projected, the picture area should show no variation 
of density towards the edges. 

Coupled Exposure Meters 

As the use of an exposure meter is so important in filming 
especially in colour certain advanced cameras in both 8 mm. 
and 1 6 mm. gauges are fitted with a built-in photo-electric 
exposure meter. This is directly coupled to the iris diaphragm, 
and the meter needle is visible in the finder. There is provision 
for setting the mechanism according to the speed of the film 
in use and the running speed. 

Adjustment of the control lever so that the needle remains 
in the central position, automatically provides the correct 
aperture. It is thus possible to alter the aperture during 
shooting in the event of a change in subject brightness. 
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One type of 16 mm. camera is fitted with an automatic 
aperture control, in which the meter itself actuates the iris 
diaphragm through an electric motor, driven by a small dry 
battery. Alternatively, the driving motor itself may adjust the 
iris according to the meter reading, as soon as the camera 
starts to run. There is provision for overriding the mechanism. 

An alternative system incorporates an interchangeable 
camera lens and an exposure meter in one unit. This can be 
fitted to cameras that do not already have a built-in exposure 
meter, and is used in the same way as a built-in meter. 

Looking After the Camera 

The ;qto$t important item in camera maintenance is absolute 
cleanliness. Refer to the instruction book ior i(Iii&Ib of any 
special precautions that may be necessary. 

To clean the camera, start by unscrewing the lens or, if it 
is not removable, cover it with a c$p. t Then open tHe sp^Q^Cor 
magazine chamber and remove alLclust^ with *a w camet-tcalf 
brush and Watchftiakqjr's bellows. 

To inspect the gate, the pressOT^plate is-swmg or pressed 
open (the procedure varies with differjent mddb) ff Emulsion 
particles are sometimes found adhering ficri^y.touihe corners 
of the gate or in the film channeL ,These obstruct the free run- 
ning of the film and may scratch it* Remove tfaenr with a 
match or orange stick wrapped in a fluffless piece of ^clpth, 
which can be moistened if needed. On no account use a metal 
object. The film aperture must be kept absolutely clean, using 
the brush and bellows; any foreign body niay lS6t Oftly scratch 
the film but also appear greatly -magsifitet tfffi&i^ira^ -After 
cleaning the film channel,, close the gate. 

Avoid running the cajnera at a^kigii,. speed (Le^.^ab0ve~48 
f.p.s.) ^mrtfeoti t~a film in it. 

Camera Lubrication and Servicing 

As^a general rule it is seldom necessary to oil acamera. When 

for 
several J^^^^msS^mt^ and if further attention is required, 
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BUILT-IN EXPOSURE METERS 




Right. Two-lens 8 mm. 
camera with bulit -in expo- 
sure meter. Lenses and 
photo-electric cell are 
mounted on aslidingturret. 
I. Cell. 2. Standard i inch 
lens. 3. 1} inch telephoto 
lens. To bring the tele- 
photo lens into operation 
the sliding turret !s moved 
upwards. Far right: with 
some cameras the meter is 
coupled to the interchange- 
able lens and is removable 
with the lens. 




With an exposure meter coupled to the lens 
iris the operator can adjust the aperture while 
actually filming. On some models (above) a pointer 
is visible in the finder (I), which reacts according to 
subject brightness and is kept central by moving 
the aperture lever (2). This adjusts the iris of the 
taking lens (3). The intensity of the light is mea- 
sured by the photo-electric cell (4) which controls 
the pointer. 





Above. 16 mm. camera with fully automatic aperture control. I. Batteries. 2. 
Aperture control motor. 3. Worm drive to lens iris. 4. Film speed setting ring. 
5. Lens. With this model the operator aims the camera at the subject, and the 
photo-electric cell automatically sets the aperture according to the available light, 
if light is insufficient, a warning signal appears in the finder. With many cameras 
having a built-in meter, an adjustment of the aperture control allows for operation 
at various running speeds and with different film emulsions. Some 8 mm. cameras 
are available with automatic iris control operating without batteries. 
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the fact is usually noted in the instruction book. In an emer- 
gency, when the mechanism appears to run unevenly and the 
camera cannot conveniently be returned to the manufacturer, 
you can place a single drop of fine machine oil on each exposed 
bearing, wiping the excess away carefully afterwards. For this 
purpose, a modern oiler, designed to deliver a small measured 
quantity of oil, is very useful. Such gadgets are made in the 
form of a hypodermic syringe, or of a fountain pen. 

Never dismantle your camera; to do so wUlJjnyalidate the 
manufacturer's guarantee. Furthermore you may disturb the 
light-trapping lii the process, resulting in fogged films, the 
cause of which may remain undiscovered for some time. 

Whenever any repair or adjustment appears necessary, it is 
always best to consult a photo dealer or the manufacturer. 

Wlien the camera is stored away, allow the motor to run 
down completely, then give the winding key one full turn. 

Do not leave a partly exposed film in the camera for long 
periods, it may become feritde and j&rn the^nrcthanism next 
time the camera is started, Image quality suffer from pro- 
longed storage too, especially with colour emulsions. 

The Care of Lenses 

The lens is a delicate piece of precision optical equipment, and 
should be treated accordingly. 

Whenever it is not in use, keep the front protected with a 
metal or rubber cap. As a reminder against filming with the 
cap in position, you can stick a piece of c^rtlbtJErd or plastic 
to the lens cap in such a way that it protrudes "anST obscures the 
finder. 

The external glass surfaces only should be cleaned from time 
to time but on no account dismantle the lens elements to 
get at the inside. Gleaning procedure differs according to 
whether the lens is provided with anti-reflection coating or 
not. On no account should any lens surface be touched with the 
bare fingers. 

For an uncoated lens use ^^e^g^Jem-clea^g tissue^ ^ r a 
flirffless'cTotE^ a few drops pf metSylateci spirit 

or cafboii letrachloride. 
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If the lens is coated on external surfaces, no liquids or cloth 
should touch the lens surfaces. To remove dust, use a fine camel- 
hair brush or watchmaker's bellows. 

Where the lens is coated on internal surfaces only, the exterior 
surfaces can be cleaned with a fluffless cloth moistened with a 
few drops of distilled water. 

Lens Defects Apparent and Real 

Small air bubbles are frequently present in lenses. They have 
no measurable effect on lens performance, and indeed with 
modern types of optical glass it is in practice impossible to 
avoid the formation of such bubbles. 

But if the surface of a lens appears scratched, it should be 
returned to the manufacturer for re-p61isKmg/ Xfliny marks 
in the form of fine lines with a matt appearance are present, 
they indicate that the cement holding the elements together is 
defective. In this case also, the lens should be returned to the 
maker. 

The metal surfaces inside the mount, both in front and 
behind the lens elements, are always painted dead black to avoid 
internal reflections which would seriously degrade the image. 
It is most important to ensure that the enamel does not wear 
off, leaving a bare metal ^ the 

knowledge of the owner, ancTTause a deterioration in image 
quality that may be hard to trace. 
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Titles 



No FILM is COMPLETE without at least a main and an end 
tide. The audience needs to know the subject, and where and 
under what circumstances the film was shot. 

Even with a sound film the action is sometimes not entirely 
clear without explanatory sub-titles. 

When a film is made by a team of people it is a matter of 
common courtesy to give their names in the form of credit 
titles at the beginning or end. 

Without a Titter 

It is perfectly possible to make titles without a proper titler. 

Correct alignment of the camera is always the greatest 
problem, and with rough and ready arrangements this cannot 
be set once and for all. One solution to the problem of alignment 
is to write the titles in a deliberately haphazard manner or 
diagonally across the titling area. 

In an emergency, you can mount the camera on a tall tripod 
and point it vertically downwards towards the ground. Alter- 
natively place it on a table tripod and write or pin the titles on 
a vertical drawing board placed in front of it. 

Artificial light is more reliable than daylight and ^two lamps 
in rVfiecfofs are required, one on each side of the tide and 
dir^QteioMq^y, across it. 

There is no need for special tide letters every time, either. 
If you are filming on holiday or at a sporting event, there will 
usually be dgnposts and other notices kvailiaBTe which can be 
included in the film t&tell thekjowiLSto^ 
a new locality, try setting up the camera to start on a close shot 
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TITLING EQUIPMENT 




Right: Device for superimposing 
titles^ on live* actioru tising 2 x 2 in. 
slides. The title Is written on translucent 
material, mounted and placed in the 
stode earner. The action is then focused 
on the slide by adjusting the lens on the 
extreme left, and the attachment placed 
in front of the camera lens, which records 
the action and superimposed title. 




Left: A titler can be improvised 
by placing the camera on a pile of 
books, standing a title card up in 
front, and lighting it with two 
lamps in reflectors. Accurate 
alignment and uniform lighting 
are important, but difficult to 
obtain if the units are not fixed 
in position. 




Left: Horizontal titler. This 
consists of a title board with cen- 
tering grid, lamps in reflectors, 
a lens centering template, and a 
camera clamp. When buying a 
titler make sure that there is a 
sufficient adjustment range in the 
camera platform to bring your 
camera into accurate alignment, 
and that the adjustment, once 
made, can be maintained. Test 
exposures viewed by projection 
are the only reliable guide to 
calibration. 



Vertical titlers have the ad- 
vantage that the material to be 
filmed does not have to be fast- 
ened in position. These two 
models are for 8 mm. cameras; 
that on the left is designed for use 
with one particular make and is 
ready calibrated, incorporating 
register pins that fit into the 
camera base. The titler on the 
right incorporates accessories for 
flap-over, wi pe and rol l-u p effects 
and its own lights. The camera 
platform (top) acts as a lens exten- 
sion ring bringing the lens into 
focus on the titling area. 




of the place name and pan to a long shot of the actual place. 

Quite adequate titles can often be simply written up on the 
spot on walls, doors, shutters or a card. There is no need to be 
an expert lettering artist. If the film shows a child at play, let 
the child himself write his tide in chalk. 

Some of the special titling effects mentioned in this chapter 
are obtained more easily by reverse motion technique involv- 
ing an inverted camera or title as described on page 190. The 
method is not really suitable for 8 mm. film, as it involves 
additional complications if the final screen image is not to 
appear laterally reversed. 

Sand and Snow 

Sand and snow are ideal surfaces for ready-made titles. In both 
cases the sun should strike the lettering at an oblique angle so 
as to throw it into relief. 

On the beach you can get a child to rub the letters out with 
his spade when the audience has had time to read them; in the 
mountains a skier can rush past and do the same thing. In 
both cases this action can provide its own transition to the 
next scene. 

If title letters are written in sand near the edge of the sea 
when the tide is coming in, they can be made to appear out 
of the sea by filming in reverse motion (page 190). The camera 
is run upside down as the tide washes the letters away. 

Letters can also be written on a window pane covered with 
hoar-frost (see also page 202). 

Choosing a Titler 

There is a wide range of titlers on the market and some can 
provide very elaborate effects. 

The two things to look for in a titler are: rigidity, especially 
in the camera cradle, and a method of centring the camera 
in relation to the title. It is also a great advantage if the titler 
can be used vertically as well as horizontally. With the camera 
positioned vertically above the baseboard, tide letters and other 
objects can simply be laid in position. 
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As most titling is done with fairly large movable letters, it 
is important that the board or card should not be too small or 
the number of words that can be fitted in will be limited. 
Abbreviations are not really desirable in titles anyway. 

There are also several miniature and even pocket titles on 
the market, especially for 8 mm. cameras. They clip on to the 
camera lens and take small title cards or transparencies. They 
are reasonably adequate for making simple titles (and for 
superimposing them on action) but not sufficiently versatile or 
accurate for serious work. 



Selecting the Titling Distance 

Most^ titlers provide a titling area of about 6x8 inches. 
Cameras fiLtted with standard Jbtisca. Jthen have tor be placed 
wftHn 1 8 to 24 inches from the tide, according to the focal 
length of the lens and the gauge ofilm. 

There is, of course, no theoretical restriction on the size of 
titling area, which can be calculated by the following equation: 

Width of title card = W^-*) 



In this equation W is the width of the projector gate (see 
below), D the titling distance measured from the film plane in 
the camera, and f the focal length of the camera lens. 

Projector gates are always slightly smaller than camera 
gates; thus a slightly larger image is recorded in the camera 
than appears on the screen. It is therefore always advisable to 
test tide alignment and centring by projection to avoid cutting 
off the edge of the title. 

FRAME AND PROJECTOR GATE DIMENSIONS 



Film Gauge 


Actual Frame 
Dimensions 
mm. 


Projector Gate 
mm. in. 


8 mm. 
9.5 mm. 
16 mm. 


3.51 x 4.8 
6.5 x 8.8 
7.47 x 10.41 


3.28 x 4.37 0.123 x 0.172 
6,00 x 7.93 0.236 x 0.312 
7.21 x 9.65 0.284 x 0.380 



T.M.F.-L l6l 



Lettering 

White or coloured titling letters in various sizes are available 
in cork, felt, plastic and magnetic metal. 

With a horizontal titler and vertical titling board, the letters 
must, of course, be stuck in position. Felt, plastic and magnetic 
letters are all supplied with special backgrounds to which they 
adhere. In the other cases, rubber solution can be used for the 
purpose. It is here that the advantage of a vertical titler with 
horizontal board is most evident. 

The choice of fount of letters is a matter of personal pre- 
ference. It is, however, most desirable to have a fount of both 
capitals and lower case. The cheaper sets of letters have capitals 
only, but long titles spelt out in capitals do not read well. 

For layout purposes a pair of philatelist's twees*ers, a ruler 
and a special layout card or squared paper are very useful. 

Unless the purpose is to show an actual typewritten docu- 
ment, titles written on a typewriter are not satisfactory. The 
impression is not firm enough and the black letters on white 
are less suitable than the reverse. The same drawback applies 
to handwritten titles in black ink on a white background. 

Tide lettering can also be traced from magazines, or com- 
posed with the aid of one of the handy stencil outfits sold in 
office equipment shops. A warning, however, is necessary 
against tracing white letters on black background. Any cor- 
rections are immediately visible on the matt surface. 

If you can vary the distance between camera and title, or 
have interchangeable lenses, a single fount of letters can serve 
many purposes. The size of the lettering on the screen can be 
varied for dramatic purposes. If an obstinate child is filmed 
when saying "I won't", his words might appear in a sub-title 
filmed very near (or with telephoto lens) so as to fill the screen. 



Camera Alignment 

The camera, must be properly aligned in the titler. Any error 
in cegatoi^ the 

great 



, 
'With a camera that permits reflex focusing, enabling the 
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TITLE LAYOUT 



The width of title card re- 
quired depends on the focal 
length of the camera lens (f ), the 
distance from title to focal plane 
(D) and the width of the projector 
gate. To find the width of a title 
card for any gauge of film, lens 
and filming distance see the table 
of film and gate dimensions on 
page 161. 
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Left; To calibrate your title r 
you can use a sheet of squared 
paper to fit your titling area and 
marked with reference numbers 
radiating from the centre. Expose 
about 3 ft. of film on this card, 
have it processed and join it up in 
a loop, and check the image by pro- 
jection. You can then read off your 
exact titling area from numbers 
visible on the screen. 



10987654321 01 2345678 9 10 

l.l.l.l.l.l.l.T.l.l.l.l.lll.lrlil.liltl. I 




r l ' I ' I ' I ' Pi ' 1 ' ' I ' I I I I I 

10 9 8 7 6 54321012345 67 8 9 10 



This alignment chart is numbered to facilitate accurate positioning of any size 
of lettering. The horizontal numbers start from the centre so that the same margin 
can be left on both sides. But upper and lower margins are more elastic, and subject 
to artistic considerations which are less easy to define. In this example the word 
"Cannes' 1 has identical margins on each side, but the last five letters are placed well 
below the centre line of the card. 

163 



actual gate image to be observed, centring presents no prob- 
leitrrBtit remember that the projector aperture is slightly 
smaller both ways than the camera gate; so the screen will not 
show everything that the camera records. 

Before starting to align the camera, be certain that it can be 
firmly clamped in position after adjustment, so that the setting 
is not lost when it is removed. Even when provided with paral- 
lax correction, camera finders are seldom accurate enough for 
title centring purposes. 

Alignment should therefore in all cases be tested by filming 
a special card, covering the whole titling area with ruled squares 
over the whole surface. Squared drawing paper is very suitable 
for the purpose. Mark the centre square in black, then number 
each successive square in both directions horizontally and 
vertically until the edge is reached. Fix the card firmly in 
position on the board. Place the camera in position and check 
by removing it and replacing it so that the same squares are 
visible in the finder each time. Switch on the lights and expose 
two or three feet of film (for example, to finish off a reel). 

When the film comes back from the laboratory, splice it 
together in a loop and run it continuously in the projector. 
You can then see the exact titling area by reading the numbers 
visible on the screen, and calibrate the board accordingly. 

If, after this, you wish to align the camera by means of the 
finder, you can also mark out the area actually seen through it. 
As this will probably not correspond to the actual titling area 
owing to parallax, be careful not to confuse the two sets of 
markings. 

Through the Gate 

If the camera has a removable gate, the titling area can be 
ascertained by direct observation. Some cameras can be fitted 
with a special gate focuser (page 148). Where this is not 
available, a focuser can be made up from a piece of tracing 
paper or blank film with its surface roughened with sandpaper, 
and a triangular prism obtainable from an optician. 

The piece of paper or film is placed in the gate aperture 
where the film normally runs, and the prism placed behind it. 
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The paper or film acts as a focusing screen and the prism turns 
the image through 90 degrees, for viewing from the side. 

If the camera is fitted with a hand-crank, this can be turned 
until the shutter opens; the title image is then clearly visible. 
In the absence of a hand crank, lock the starting button in the 
"on" position, allow the motor to run down and then gently 
operate the winding key until the shutter opens. 

An alternative method with cameras having an accessible 
gate is to hold a small torch bulb against the gate. Focus the 
camera lens on the appropriate titling distance, darken the 
room and project the image of the bulb on to a white card on 
the board. The exact limits of the filming area can then be 
marked out directly on the board. 

With a precision-built titler in which the camera carriage 
moves towards and away from the copy board and maintains 
exact alignment, slide the camera forward so that the lens hood 
touches the board. Mark this point in pencil; it then indicates 
the centre of the titling area. 

Focusing 

With a focusing lens, proceed as for any close object, the dis- 
tance being measured by tape from the title to the film plane (not 
the front of the lens) and the adjustment set accordingly. 

With a fixed focus lens, a supplementary lens will be neces- 
sary (see page 145). The measurement is then taken from title to 
supplementary lens, and the distance will depend on the focal 
length of the supplementary lens and the distance on which 
the camera lens is actually focused. 

Title Illumination 

Two lamp holders in reflectors are required, one on each side 
of ffie ^patdr T&e larger ifliFfillmg^^ the 

reflectors must be moved in order to equalize the illumination. 
Shield the lamps carefully, so as not to cast any light towards 
the camera. This should be fitted with a lens hood and particu- 
lar care taken that the latter does not cause cut-off, as some- 
times occurs at close distances. 



Domestic opal bulbs of 40 to 100 watts are perfectly suitable 
for black-and-white film. The higher powered lamps enable the 
lens to be stopped down, which may be necessary when the 
letters and the background are in different planes. 

When the lettering; jis^ required . to JiandPAtmJStTQBg relief > 
use 'a 160 "or* 250 "watt" spot lamp. A slide or motion picture 
projector can also be pressed into service; the latter should be 
rmiTast lo ensure that its shutteT frequency is" out of phase 
with the camera shutter. 

When using Photofloods (page 96) take care to avoid over- 
heating. The lamps can be connected through a series-parallel 
switch (page 100) and used on half power during preparations 
for the shooting. 

With glass, or other shiny backgrounds, make sure that 
there are no reflections of the Tamps visible from the camera 
positionrTKe reflection of ^ also be ?een 

-tSSfTgloss^^ placing a 

black paper maskjn front of the xa^^ 
large enough ^ fe^thelens. 
"^TEruTaln artificial light work, the gcj^^w^iepmdi.on the 

spesai&rairfihr^ 

subject and the nature of the subjgqt.Ag^ 
on the relative efficiency of the reflectors 



Exposure for Black-and-white Titles 

Most titles for black-and-white films have wWte letteringjDn a 
blac^^clEBroTrnd. Suggested '"^osu^'^^uSETB35 usmg 
meffiuni Ipeeff (27BS or 40 ASA) black-and-white film and 
two loo-watt pearl lamps in reflectors are: 

Lamps at 8 inches from card 1/5.6. 

Lamps at 14 inches from card 1/4. 

To minimize graininess with 8 mm. film, use slow, fine 
grain stock (22-25BS or 12-25 ASA) and set the lens aperture 
to one stop larger in each case. 

These figures are only a rough guide and should be used as a 
basis for experiment. 

An exposure meter can also serve to determine the aperture 
for black-and-white titles. Place a light grey card on the title 
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LIGHTING FOR TITLES 



Right: For uniform illumination of 
titles, use two lamps in reflectors 
placed equidistant from the title 
card. To avoid reflections from the 
lamps, position them as on the 
extreme right, at an oblique angle 
to the title, and examine the title 
from the camera position. 





Advanced tltlers can be used to 
obtain silhouette effects by positioning 
the lamps so that they illuminate the 
title from behind. 

The title is written on a sheet of 
ground glass or tracing paper. Familiar 
objects such as a spool of cine film, a 
leaf or a key can be placed behind the 
title and between it and the light, so that 
their shadow is projected on to the 
ground glass. A single lamp may be 
sufficient for back lighting. 




Titles in black lettering can be superimposed on live action by back-projection. 
The title is written on translucent material and filmed against a background pro- 
vided by the projector. When using 9.5 or 16 mm. film, it is laced up laterally 
reversed in the projector. The 8 mm. gauge can be reversed by projecting via a 
mirror. The most reliable working method is to advance the film one frame at a 
time in both projector and camera. If both instruments are run continuously at 
the same speed, there is the danger of black-out if the two shutters go out of 
phase. Exposure must be determined by trial and error. 
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board and take a reflected light reading. A direct reading from 
the title lettering itself will give gross over-exposure in this case; 
though it is quite suitable for titles with coloured backgrounds 
that are to be filmed on colour stock. 

Titles in Colour 

Coloured titles can be filmed on artificial light stock, using 
Photoflood lamps if a faithful colour rendering is required, or 
ordinary domestic bulbs if a much "warmer" result is accept- 
able. A spotlight can also be used, though here again the lower 
colour temperature (page 102) of the light will not give an 
exactly correct rendering of the original. 

Use colour with moderation. The letters themselves should 
preferably be either wliite, pale blue, cream or some other light 
shade. The background should harmonize with the letters 

**^ tnoMDwa. **" *^" '"*"' ' <",." ' - , ,,,*,, r ^gujg^j^^^,,^ to, t, - , t , r 

* ** 



Tfibloured tities must also match the shots they immediately 
follow and precede. For example, after a seascape in which 
blue will be the predominant colour, a title in brick-red tones 
would be quite out of place. 

Title background colour can be uniform or patterned. In 
the latter case avoid symmetry. Textile surfaces offer wide 
scope. 

Any coloured picture, coloured postcard, water colour 
painting or illustration from a travel folder can provide a 
very good background, particularly when the place represented 
figures in the film itself. The white title letters are then laid on 
top so as to stand out clearly. As in the case with black-and- 
white titles, avoid fussy detail. The composition is best stylized 

colour. 



Timing 

Titles should remain on the screen long enough to be read 
comfortably by the audience for whom they are intended. 

There are two important points to remember. Firstly, you 
already know the titles and can read them more quickly than 
the audience will be able to. Therefore, allow extra time when 
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TITLE EFFECTS 



ED 3E 



Titles can be wiped on and off with black card or cards moved in any desired 
direction. A platform for the cards is required between camera and titling area. 
When two cards are used single frame shooting is necessary. True title wipes call 
for double exposure using camera back-winding mechanism. 




Above; Flap-over titles are made by composing two successive titles, or a dia- 
gram or photograph and title, on opposite sides of a pivoting card. The card is 
then turned over by the crank handle while the camera runs. 

Below: Roll-up and file-past titles are composed on a drum or endless strip of 
paper, which is then wound on during the exposure. They enable longer texts to 
be used than conventional static titles. 




IO= 



ICING AT X KEMPTON 





Combining roll-up title with wipe 
card. For the first word a horizontal 
card is fixed along a pre-determined line 
so as to mask off the lower half of the 
frame. The word "THE" is then rolled 
up into view. The card is then re-posi- 
tioned to mask off the upper part of the 
frame, and the second word roiled down 
Into view. 
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filming. Secondly, children require longer to read tides and 
this should be allowed for with family films. 

The main title of a film, even if it only consists of one word, 
should remain on the screen for at least 4 seconds. A one-line 
title can rim for about 6 seconds, two lines need about 10 seconds. 

A single word sub-title should not run for less than 2| to 3 
seconds unlesiTtlreit '3 a'speciaFreason for cutting in an inter- 
jection ""Such as **HeIp!" in a fast dramatic sequence. Such a 
word might be^ftedTOT'tiie^creenfOir as little as i second. 

Longer sub-titles of fifteen to twenty words should remain 
on the screen for up to 12 seconds. 

Running Titles 

A long title can be written on a continuous band stretched 
between two rollers placed above and below or at the side of 
the titling area and operated by a crank handle. This device 
can also be used for a moving background. 

A running tide can als^J^ejjom^ is 

rotated while the Camera ru^^ typi ca l drum for 8 mm. 
titMn|fhas a diameter of 3$ inches and is 5 inches wide, provid- 
ing a vertical titling space of 8 inches, or more than twice the 
area of a normal static title card. 

When filming roll-up titles, make sure that the lens aperture 
used provides sufficient depth of field. The centre line of the 
title may be as much as 2 inches closer to the camera than the 
top and bottom lines. This can make quite a difference when 
shooting at close range. 

Advancing and Receding Titles 

If the camera bracket can be n^pyed, smoethly towards and 
away from the titte cardf titles can be mad^ to advance and 
recedeTfom the camera. 

~ft ^important to ensure that the title is in sharp focus in the 
position at which the camera comes to rest. The camera should 
therefore be focused in advance in this position. 

If absolute sharpness is required throughout, you will have 
to expose single frames and refocus for each frame. 
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TITLE EFFECTS 




PVW'S 

*ffo&V*r ..''"r:: 1 






Transition by oblique wipe card moving along a 
graduated scale outside the filming area. Single 
frames are exposed throughout. First run: Title card 
in position (top left). Wipe "off" progressively with 
card positioned as top centre. Wind film back. 
Second run: Photograph in position, but covered 
by wipe card turned through 180 degrees. Wipe 
"on" progressively, moving card as top right. 
Successive phases then appear as on left. 



/ 




Left; Title letters can be blown away by a fan representing a spring breeze. By 
inverting the text and turning the film round before projection, letters can be made 
to assemble themselves in order. 

Centre: For reverse motion with 8 mm. film lettering must be inverted and 
reversed laterally. A slight loss of focus is inevitable with this gauge owing to 
change of emulsion position during editing. 

Right: A title can appear reflected in a sheet of water. The inside of the dish is 
painted matt black and a special cut-out mask held between the light source and 
the water. 



Some titlers have a sliding 
camera platform or title holder, 
enabling tracking shots to be made. 
Transitions are then possible from 
one title to another by bringing 
the camera and first title together 
until the lettering becomes 
blurred, then tracking back to 
reveal the second title. 




Flap-over Titles 

A rapid transition from one title to another, or from a title to an 
enlarged photographic still of the next scene in the film, can 
be made with the special flap-over accessory available with 
many titlers. The title card is made to pivot on a horizontal or 
vertical axis by means of a special crank handle. 

Suggested duration for the pivoting movement is 3 seconds. 
If you plan to dissolve from one flap-over to another, the two 
flapping movements should take place in opposite directions. 
Make sure that the area behind the title card is in darkness. 



Animated Titles 

There are many uses for animation technique in titling, and 
it is sometimes combined with reverse motion (page 190) where 
the camera is used upside down. 

Letters can be added one by one so that on the screen the 
tide appears to spell itself out. A route can be traced in on a 
map and filmed in single exposures. 

Wipe cards (page 173) will also serve for the same purpose. 



Silhouette Backgrounds 

If a ground glass screen is used as title background and illumi- 
nated from behind, it is possible to arrange a moving back- 
ground using silhouettes such as leaves, projection spools, etc. 
As the background will be predominantly light in tone, it 
should be slightly under-exposed. 



Revolving Titles 

A special accessory available for some titters, consisting of a 
revolving disc, enables titles to spin round and come to rest 
exactly horizontal. 

To IDC certain of correct alignment when working with 9.5 or 
1 6 mm. film, it is best to place the title upside down at the start, 
and use the reverse motion technique described on page 190. 
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Title Transitions 

The main and end titles of a film should both be faded in and 
out. This can be done either by (a) opening a,n^closing the 
iris diaphragm, (b) moving two polarizirigf screens in relation 
to one another in front of the len^s (gage ^pj^^^^g * 
lights toward^ W away from tlie title, or (d] using a dimmer in 
the lamp circuit. 

When one title succeeds another^ the , usual .transition is by 
a dissolve (page'iSs). A direct cut looks jgjiy. 

Transition from one title to anbtKer can also be made by 
altering the camera focus so that the title becomes blurred. 

On a fixed focusing camera the close-up attachment can be 
removed to achieve this. Where the titler has a movable 
carriage, the camera can be moved rapidly towards the title 
then stopped while the title is changed. Shooting is then re- 
sumed when the new title is in position. 



Wipe 

Transition from one title to another, or from title to still 
photograph or drawing, can be made by moving wipe cards 
with matched straight, vertical or oblique edges horizontally 
along the titling area. Shooting takes place in single frames and 
the cards are moved along a graduated scale specially drawn 
well outside the titling area. 

The operation takes place in two stages. Card No. i pro- 
gressively covers over title No. i. The film is then wound back 
to the starting point, title No. 2 is placed in position and pro- 
gressively uncovered. Given accurate registration, the effect on 
the screen is of one image wiping the other off the screen. 

Two pieces of card can also be moved apart like a curtain 
to reveal the title. 

The use of wipe cards further permits title letters to be spelled 
out and routes on maps animated. Draw an outline map in 
white ink on a black background. Place a mask or masks over 
the names and align against a ruler to enable them to be with- 
drawn in a straight line. 

First run the camera for two or three seconds with the mask 



entirely obscuring the letters. Then stop the camera, uncover 
the first letter and expose two frames. Stop the camera again, 
uncover another letter, expose two more frames, and so on, 
until the complete word or title is revealed. Where more than 
one word is involved, expose three single frames between words. 

After the whole text is uncovered, run the camera continu- 
ously for two or three seconds more (or give the equivalent 
number of single frame exposures). 

A smoother effect is obtained if the individual letters are 
uncovered a bit at a time; but this does take longer. 

When using movable letters there is always a danger of 
knocking them and upsetting their alignment. With 9.5 and 
1 6 mm. apparatus the title can be composed upside down on the 
titler and the reverse motion method (page 190) adopted. First 
shoot sufficient footage on the complete title for the audience 
to take it in, then switch to single frame operation and remove 
the letters one by one, starting from the end of the text. 

Cartoon Technique 

The foregoing procedure can only be used with very simple 
outline maps. When maps contain more detail, it is necessary 
to adopt cartoon technique. 

Two separate sheets of celluloid or other suitable material 
are required for the purpose and there must be arrangements 
for exact register (see page 214). Draw or paint the part of the 
map to be animated on sheet No. i ; those parts of the map 
that are to remain unchanged are painted, against a black 
background, on sheet No. 2. 

Place sheet No. i by itself in position with the aid of register 
pins. Take careful note of the reading on the camera footage 
counter, and carry through the animation to the end. Then 
wind the film back to the starting point. Remove sheet No. i, 
replace by sheet No. 2, and expose the same length of film again. 



Titles over Action 



by 
background and 



^^ wound 

back to the beginirog, before fUffu^l^Juc&k 
on the same length of film. If the camera has no back-winding 
mechanism, wind the film back ^ b^g^gy^^e^camera in the 
dark or in a changing tag. 

As the fitsft sfiot is only intended as a background, there 
should be no rapid movement. Keep the tone values dark; 
slight underexposure, or a filter, is therefore recommended. 
A slow panning movement may be desirable to throw the white 
letters into relief. 

When filming in colour, do not include clouds in the shot; 
they provide insufficient contrast for the lettering. 

Fancy Backgrounds 

There are many surfaces and materials that can provide title 
backgrounds. But the tone values must be restrained, or they 
will compete for interest with the lettering. Coarse surfaced 
paper, a discreet decorative pattern, a piece of cloth, wood or 
leather, or some feathers are typical possibilities. 

To bring out the surface texture, oblique lighting will often 
be necessary. To facilitate correct lighting of the letters it may 
be desirable to make a photographic still of the background 
and place the letters on it. 

Photographic Stills 

Still photographs of actual scenes from the film itself are very 

^tv^Lzt^tommAtf^^ i 

sutt^S^1^mleDa,ckgrounds, but people and moving objects 

and 



the 

A ttbrarjr jD^mt^^ thing to 

^ of 



effect (tol>e taken with a filter and printed on a matt-surfaced 
papel-). 

If the size suits your titler, commercial picture jgo^c^ds 

caiTbenised^ 
glossy surlace. 
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Letters Reflected in Water 

This requires a sheet of cardboard, a sharp knife or razor blade, 
a photographic developing dish and a sheet of black paper the 
same size as the dish. 

Stick the black paper to the bottom of the dish, fill the dish 
with water, cut the title word out of the cardboard and arrange 
for the beam of a spotlight to shine through the cardboard on 
to the dish where the word will appear as though mirrored on 
the water. Set the camera up and film the image in the water. 
At the end of the shot ripple the water to obscure the lettering. 
With 9.5 and 16 mm. cameras you can also use reverse motion 
(page 190) to make the lettering appear out of the ripple. 

Alternatively, compose a title in white letters inside an 
empty dish, start filming, then pour water in to disperse the 
letters. 



Humorous Titles 

Animation technique (see page 203) enables title letters to be 
composed deliberately in the wrong order. A single letter can 
appear as if wishing to place itself in position before its proper 
turn. 

Another trick consists in composing a title, but leaving all 
the vowels out until the last moment. 



Back Projection 

Titles can be superimposed on a moving background after the 
film has been shot. To do this copy the necessary footage for the 
background, wind the film back in the camera and superimpose 
the title. 

The film is copied by projecting it from behind into the tiding 
area on to a sheet of fine ground glass or tracing paper. To 
avoid a "hot spot" in the middle, the projector should be set 
slightly off centre. 

Run the projector slightly faster than normal to ensure that 
the projector and camera shutters are out of phase. Alterna- 
tively, operate both projector and camera on single frames. 
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Correct exposure can only be found by trial and error, but 
as a rough guide a 500 watt projector giving a screen image 
about 5X7 inches will require a camera aperture somewhere 
between fa. 8 and/5.6 with medium speed panchromatic film. 

The film should be laced up wrong-way-round in the pro- 
jector or projected through a prism or mirror. Otherwise the 
copy will be laterally reversed. 

An alternative method is to have projector and camera on 
the same side of an opaque screen. In this case the projected 
image should be kept small and the camera moved as close as 
the focusing movement of the lens permits. Using a 500 watt 
projector and filming from an 8-inch screen image, an aperture 
of about 74 with medium speed panchromatic film will be 
required. 

Copies obtained by either method cannot, of course, match 
the original as regards quality or grain. But as the scene is only 
intended to act as a title background, this loss of quality may 
not be important. 
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Special Tricks and Effects 



WHILE STRAIGHTFORWARD FILMING records life as it is, it 
does not necessarily show it most effectively on the screen. 
There are, however, a large number of cinematic effects and 
tricks with which the movie maker can enhance the impact of 
his films. Although the use of tricks may in a sense be "cheat- 
ing" it is fully justified where such means serve simply to over- 
come the limitations of the subject both in space and in time. 
And even when tricks go beyond that, they can in fact become 
a medium of creative filming. 

Scene Transitions 



But let us get^ ^^^^^^^^^h^^^. jQpl^at tjie simplest of 
all eHectTTInanSyscene transitions. 

shot to the 



next is a cut: the firet^h^isj^ one. 

TEIs;^ to 

disrupt the "floyTof ^ th^^act^Qn* Special scene transitions are 
therefore" ffe^uently enjpj,oyed. 

The effects in most ^^ djemand arejfeflfe^ 4isfplv$$ >f &ji$ wipes, 
which indicate a transition in the narrative by providing a 
gradual change from one scene to another. 

The Fade 

The easiest transition, technically^ is tifr&iade. 

TK^op^ on the sc^giypr 

several secoMsranH^^j^ The jfoijjSs^ then 

faEtes in. 
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SCENE TRANSITIONS 





Left: A wipe is made by passing a 
black card over the lens. The card should 
preferably be fitted in the grooves of an 
effects box, and several inches away from 
the lens to obtain a sharp outline. The 
following shot is then wiped in by 
reversing the movement of the card. 
Right: A fade is made by opening or clos- 
ing the lens aperture during a run. Most 
iris diaphragms do not close completely. 
To obtain a complete black-out hold the 
hand or some opaque object over the 
lens. 






Left: A supplementary iris diaphragm 
fitted over the front of the lens produces 
a vignetting effect as it is closed down, 
providing another form of scene transi- 
tion. At an intermediate setting the effect 
produced is that of observing the scene 
through a circular aperture such as a 
ship's porthole. 

Right: A dissolve is obtained by fading 
out one scene, winding the film back and 
fading in the second scene in super! m- 
position. Careful timing and adjustment 
of relative exposures are essential for 
success. Specialized 16 mm. laboratories 
are equipped to manufacture dissolves on 
processed film. 
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In term^'onrferaturej it may be likened to a new paragraph 
or even to the beginning of a new chapter. When only a brief 
passage of time is to be suggested, the fade is inappropriate; 
there it is better to use the dissolve (page 182). 

A fade is normally made by opening or closing the lens iris, 



is ^5.6, stop down to ^22 for jy>ro^ 

the SfnSlI^f stop^ than 

^" Fii^ does not leave sufficient latiSiSe for a 






iJg^ty gi ter 

(page "75) *"can" % Be"placeH over the leu^ tQ ^duae,J^li^|tand 
so call for a larger aperture. Or it may be possible to run the 
camera fasfef^'so increasing the shutter speed for the same 
purpose. 

To facilitate making a fade with the iris diaphragm, it may 
be possible to fit a special arm on to the diaphragm ring by 
means of a collar. This arm should come up against a definite 
stop at the exact position of the normal filming aperture. This 
will ensure that correct exposure is given after a fade in. A 
lever will further assist in overcoming the resistance of the click 
stops fitted on modern lenses. 

It is also sometimes possible to arrange a transparent aper- 
ture scale visible while filming, 

Fading Glasses and Other Methods 

Special fading glasses, consisting of a strip of glass clear at 
one end and merging through all the half-tones to dense black 
at the other. On moving across the front of the camera lens, it 
gives a progressive change of exposure. 

When shooting scenes in artificial light, it is easy to fade out 
successfully by dimming the lights, either electrically or by 
sliding cards in front of the lamps. 

Fades can be made onprocgggg^^ 



^ 



.*V5^*^4^^^ 

sion. IFyou use negative film in the camera you can get the 
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EFFECTS ACCESSORIES 





Lever-controlled lens apertures, left: An accessory lever fitted over 
the lens iris ring enables the aperture to be adjusted while filming and 
fades to be made at will. Right: A separate, total!/ closing iris diaphragm 
is available for one make of lens. This is screwed in front of the standard 
lens and enables a fade to be made irrespective of the lens aperture in use. 








An effects box has man/ uses. It consist essentially of a large lens hood (and is 
worthwhile for this purpose alone) fitted with a slot and/or channel for insertion 
of filters, and masks or mattes. An/ desired shape of mask can be inserted in the 
box for special effects, e.g. binoculars, or keyhole. The box should be adjusted so 
that the mask is not less than about 5 in. in front of a I -in. standard lens on 16mm. 
or 9.5 mm. cameras, and at least 2J in. in the case of a J in. standard lens on an 
8 mm. camera. 






Another type of effects box incorporates sliding masks for vertical and diagonal 
wipes. This device Is designed to fit over the camera lens-hood. Two of the mount- 
ing screws are visible on the extreme right. 
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same result in the print by dissolving the negative image away 
in Farmer's reducer (a mixture of i per cent potassium ferri- 
cyanide and 5 per cent hypo solutions). The procedure in both 
cases is to lower the film progressively into a glass tube contain- 
ing the appropriate solution, remove rapidly, wash in clean 
water and dry. 

There are two other methods of producing fades, and neither 
is cheap. One needs an expensive camera, of the type having a 
shutter with a variable opening (page 138). The action here is 
simple : the movement of the lever on the camera causes the 
fade, and the blackout is complete. It is effective at any aper- 
ture of the lens. 

The other method needs an expensive gadget incorporating 
a paSFoFpo^ 

sSwwigW*- ************ .j,^^***^*"*'!^^ 

oHme niter agaii^'TKF'otEer gradually leads to a complete 

^^nKfiMtoq*;^ 

blackout. This scneme is mostj^^ 



filters on f^un^i^ 

* '''>" '.rfftMUt.^.s.^rtJiW,. ,^W>M'WJWMl*ffrW** fff ' t * ! *' 

Dissolves 

Dissolves are the most useful of the transitions, the smoothest 

they are not the easiest to make. 

. V^v, Wf ^^^-^^^^ 9 

In a dissolve one scene gradually fades away at the same time 
as another scene gradually appears and takes its place. It is the 
overlapping of a fade out and a fade in. But the overlapping 
must be done properly or the effect will not be smooth. 

At the halfway point of a dissolve both scenes should be at 
half density, for the two to add up to full density. Therefore, 
when using the lens iris to produce the individual fades make 
sure that at the centre of each fade the scene is one stop under- 
exposed and not less or more. A variable shutter gives no troublfe 
in this respect since at the half-way position of the lever the 
shutter will be letting through half the light. 

The procedure for making a dissolve is the least troublesome 
if the camera has a back-wind mechanism incorporated. You 
then merely fade out a scene, timing it in seconds; cover the 
lens and wind back the equivalent length of film* For the 
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second scene, run the film through the camera again, fading 
in the scene on top of the existing fade out. 

Without back-wind facilities a reference point is required 
such as the beginning of the roll, for working out where the 
two fades will be. Rewinding of the film must be done in a 
darkroom or changing bag. Then reload the camera, cover the 
lens and run the film through to where the fade in will start in 
order to match the fade out. 

Uses of the Dissolve 

A dissolve can suggest the passage of a brief period of time 

witifro^ 

appreciable change of time. The pointjs,jth^ 

lirfl^^ 

times even some pictorial shape. 

"Ffoixfa shot 6iF a 'viffage witli "the short shadows of midday, 
we can suggest the passage of time by dissolving to the same 
scene with long evening shadows. Similarly, a shot of a living- 
room in its everyday state can dissolve to the same scene with 
cheerful decorations, indicating the approach of Christmas. 

The same technique can be used to show the interior me- 
chanism of machinery. You start with an exterior view, then 
superimpose a sectional or "exploded" view of the same 
thing. 

Besides its uses for scene transitions, the dissolve can also 
indicate the thoughts of one of the actors in a scene. What is this 
girl thinking about? Her boy friend, perhaps? The dissolve 
shows that her mind is preoccupied not with love but with that 
dress in the shop window that she has set her heart on. 

Making a Wipe 

In the wipe, the scene is gradually obscured by a moving shape, 
which then recedes, revealing the next scene. Ready-made 
wipes for 8 mm. and 16 mm. film are available in the form of 
adhesive strips from photographic dealers. They are simply 
stuck on the film so as to overlap the end of one shot and the 
beginning of the next. 
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The Effects Box 

To make a wipe in the actual film image, you need an effects 
box. This box also serves to make other special effects described 
below, but which do not provide scene transitions, so this is the 
moment to describe its construction. 

There are two basic designs for an effects box. One is a large 
lens hood, with extra fittings on the front. The other is a metal 
or wooden base, held between the camera and the tripod, that 
can hold up attachments in front of the lens. The front of the 
effects box carries guide slots which take any of the card attach- 
ments needed. Paint all internal surfaces black. 

For the greatest efficiency the gadget should have an oblong 
aperture in the front plate just larger than the angle of view of 
the camera. You are then able to tell just how much of the field 
of view your cards will be cutting off; you can also tell where 
the centre is, to get the masks symmetrical. 

It is important that you can separate the camera and the 
effects box and at any time put them together again, knowing 
that they will register exactly. Otherwise there is no point in 
having an accurately made front masking plate. Registration 
strips as on the titler will be suitable for the base-plate type, 
and the lens hood type can have a mark on it that will align 
with a mark on the lens mount. 

The most popular way of making a wipe in an effects box is 
to slide a piece of card progressively across the lens. The usual 
wipe moves horizontally, but sometimes vertically or dia- 
gonally. 

This is where the effects box helps in getting a neat result 
wipes made by pushing the hand in front of the camera or 
moving a hand-held object are apt to be crooked and irregular. 
The effects box with the accurate rectangular opening at the 
front shows exactly what is going on. 

Fan wipes or pendulum wipes can be made by swinging a 
card across the front on a pivot pin below or above the lens. 

Thesew^ 
^^aHv^^^^^^^^^^^^^o^^dba^^the colour 



visibre ir as"ffie wi^proceeds retains its proper colouring to the 
end. 
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Iris wipes, which show on the screen as a diminishing circle, 
can be made with the aid of a totally closing iris diaphragm 
which is made for some lenses and can be attached to the front 
of the camera. It consists of an iris similar to that built into the 
lens but can be completely closed to exclude all light. 

A serviceable substitute for the specially made item can be a 
large adjustable iris from an old long-focus lens, even if it 
does not close completely. 

When left in the half-closed position, this iris can be used 
as a round mask giving the impression that the shot was taken 
through some feature in the foreground. As in the case of masks 
used in an effects box, the shorter the focal length of the lens 
and the smaller the lens aperture in use, the sharper will be 
the rendering of the edge of the iris itself. 

Painted Wipes 
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Natural Subject Wipes 

There are many subjects which can be made to provide their 
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For instance to indicate that a man is preparing for a walking 
tour, let him walk right up to the camera in normal dress, 
until his body blacks the scene out. For the next shot, have him 
wearing a rucksack, place him facing away from the camera and 
close up against it, and tell him to start walking. 

Transitions of this kind can often be found amongst existing 
shots which were not filmed with that purpose in view. Some 
research with an animated editor may therefore produce useful 
results. 

Transitions by Panning Shots 

A somewhat similar effect can be obtained by camera move- 
ment. At the end of a shot, the camera pans away to a dark sur- 
face such as the arch of a bridge. The difference in tone value 
between the background, which is fully illuminated, and the 
foreground in shadow ensures that the vital view will have the 
necessary degree of under-exposure. 

Transition to the following scene (which need not actually 
be filmed in sequence) is obtained by starting the shot on a 
dark foreground then swinging away to reveal the new scene. 

The sky, or a sheet of water, can also be used as a link by 
panning up to it at the end of one shot, and starting the next 
shot in the same way. 

When shooting colour film, it will be necessary to watch 
the relative colour balance of the two shots that are to be 
projected in sequence. 

i Pans 



A zip pan is made by swinging the camera rapidly away from a 
scene so that the image becomes blurred. The next shot is 
introduced in the same way by starting on a blur and whipping 
the camera round on to the action. 

This is a useful transition but should not be abused. It can 
also be used for other than trick purposes, in order to draw 
attention successively to persons who are not all in the same 
field of view but yet not very far apart. 

Use of the zip pan in this context serves to heighten tension 

186 



and suggest drama. A typical example would be a rapid pan 
from the revolver seen in the hand of a criminal towards the 
anguished face of his victim. 

Speed Tricks 

We come now to actual trick effects made in the camera during 
shooting. Since the cine camera is an instrument for recording 
movement, the most obvious means of deliberate control con- 
sists in varying the rate at which the camera records it. In other 
words, there is extensive scope in altering the camera speed, and 
the different ways of achieving this can be utilized for amusing 
and clever effects as well as for serious purposes of motion study. 

Slow Motion 

Slow motion is obtained by running the film faster through 
the camera the action is spread out over a longer strip of 
film. This will take longer to go through the projector, thus 
stretching the action and making it slower. 

The amateur's maximum speed is 64 f.p.s. and this makes 
it possible to observe action that is too fast for the naked 
eye. Sports events can be analysed at leisure, machinery and 
other fast moving mechanisms can be studied, and beauty 
revealed in the breaking of an electric light bulb. You can 
also create slightly comic effects as, for example, by slowing 
down a fine pair of jitterbugs in action. 

The running time of a slow motion sequence should be based 
on the final projection time required. If a scene is to last for 
eight seconds on the screen when projected at 1 6 f.p.s., you will 
have to film for 2 seconds at 64 f.p.s., or 4 seconds at 32 f.p.s. 

This matter of timing is important for two reasons. The 
first is economy, for you will not want to use any more film 
than is required to do the job. The second reason is that the 
camera spring runs down proportionately faster. If the camera 
will normally run for 20 seconds at 16 f.p.s., it will only run for 
5 seconds at 64 f.p.s. The majority of cameras require up to half 
a second to attain the full speed of 64 f.p.s. ; allow for this at the 
beginning of the shot. 
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Never run the camera at 64 f.p.s. unless it is loaded with 
film. An empty camera will race beyond this and most manu- 
facturers issue a warning about it. 

Remember also that when the camera speed is altered, the 
lens aperture must be adjusted to compensate for the difference 
of exposure time (page 130). 

When the camera runs slower than normal, the lens aperture 
must be closed, and vice versa. 

An important use for slow motion is to slow down the move- 
ments of models that have a movement of their own, indepen- 
dent of animation; for example, a burning model with flickering 
flames, a train crash or a building falling over. If the models 
are shot at normal speed they are recognized at once as models, 
however well made they are. Shoot them at 64 f.p.s., or as near 
to that speed as possible. 

Speeds only slightly faster than normal 24 to 32.s, 

_ _ ^.^^^^^ *^ ^^^ZLWW^ 1, W ^*.-*''I*I^>I^|.*WI'^^ _, 
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Fast Motion 

With the speed control set to 8 f.p.s., all motion on the screen 
will appear to move at twice its original speed. Comedy effects 
are then quite easy. Fast pedestrians and traffic are fun to watch, 
especially at crossroads where they tend to get mixed up more. 
The hero can run twice as fast when being chased round a field 
by a bull. 

There are other, more serious, uses of speeded up motion. 
Staged car chases and car accidents can be made to look more 
dangerous. Storm clouds can be made more turbulent. Acro- 
batic larks and selected sports activities are more impressive 
when speeded up slightly say, 12 f.p.s. 

A further practical use for 8 f.p.s. is to make the lens the 
equivalent of one stop faster when working under difficult 
lighting conditions. The subject must, of course, be static or 
near-static or it will show exaggerated movements: titles are a 
possible example. 
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Stopping the Camera 

If you stop the camera temporarily during a scene, make a 
change in that scene and then start the camera again: the 
result on the screen will be a sudden magical change. 

A tripod is necessary to keep the camera still while the change 
is made, otherwise the effect will be ruined, but the trick pre- 
sents no real difficulties for even the most modest amateur. You 
may change an object into anything you fancy, at the wave of a 
wand. When actors are in the scene, they too must keep abso- 
lutely still while the change is being made. 

Here are some examples of what can be done by this method. 
Candles on a Christmas tree can appear to light themselves. 
Any desired number of puppies can be made to crawl out of 
a dog-kenneL A numerous family can be made to emerge from 
a small two-seater car. A diver can disappear in mid-air after 
jumping from a spring-board. A stretch of deserted railway 
line can conjure a train out of nowhere. An unfortunate person 
can grab at a series of objects which all elude him and disappear. 
A lazy student can put out his hand for a novel and find in it a 
treatise on mathematics. 



Stop-Motion Procedure 

Where inanimate objects are involved, shooting presents no 
difficulty. The candles of the Christmas tree can be lit one by 
one, a single frame being exposed each time. The same method 
can be used to produce the effect of a set of crockery laying 
itself on a table, piece by piece. 

The diver is made to disappear by stopping the camera 
when he is in mid-air and resuming shooting after he is out of 
sight. The appearance of the railway train is similarly arranged 
by filming the track before the train appears, waiting for the 
train to appear and starting the camera when it is well in the 
picture. The same effect can, of course, also be applied to 
aeroplanes arriving at airports and to the evolutions of sports- 
men and skiers. 

When the two-seater car is to disgorge its numerous occu- 
pants, the sequence must be planned so that the exact spot 
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where the car is to come to rest is known and the viewpoint 
must be chosen so that the interior of the car is not clearly seen. 
The first two occupants get out, leave the door open and start 
walking without leaving the field of view. The camera is then 
stopped. Two more members of the family party then get into 
the car and the previous routine is repeated as often as you wish, 
with intervals for refilling the car with occupants when the 
camera is stationary. When the last occupant has finally shut 
the door, you have one more gag up your sleeve. Just as the 
group is about to walk away and the camera is always in the 
same position throughout the door opens once more and we 
see the youngest member of the family hurrying to rejoin his 
brothers and sisters. 

Reverse Motion 

If the camera is held upside down when filimng^jthe film runs 
tWougK irin ^^^J^^^^^SSLI^^^^^ ^ e subject. So 
wherTtKe TsTiot then spliced in so that the im^geTTttrrtig^rt way 
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tscke juace in reverse. "" 

The resuftingTreverse motion can have many applications, 
both humorous and serious. For titling, letters can be added one 
by one so that on the screen the words appear to spell themselves 
out. 

In the case of 8 mm. film, the fact that there is only one row 
of perforations makes it necessary to splice the reverse-action 
shot in with the emulsion on the opposite side. As a result, 
there will be a loss of focus on projection; and any lettering that 
may appear in the shot will appear laterally reversed. While 
there is no remedy as regards the focus, lettering can be made 
to appear the right way round if it is possible either (a) to 
compose it as in a mirror image, or (b) film it through a right- 
angle prism or 45 degrees mirror. 

A typical trick that will amuse children is to cause a pile of 
bricks on the carpet to jump up and build themselves into a 
castle. First build the castle, and fasten a piece of black cotton 
to it so that a pull will bring it down. Shoot with the camera 
upside down, and pull the cotton while the camera runs. 
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CAMERA TRICKS 






Reverse motion is produced by filming with the camera upside down. On turn- 
ing the finished film round so that the image appears the correct way up for pro- 
jection, the action appears to take place in reverse on the screen* The inverted 
camera records successive frames (centre, from top to bottom) of the tree falling. 
After processing, the film is turned round so that the last frame exposed is the 
first to be projected. Reverse motion is less satisfactory with 8 mm. film as the 
resultant image appears the wrong way round. 




Split Screen. Double exposure 
enables an actor to play two roles 
in one scene if one half of the 
picture area is masked off for 
each "take" and the film is wound 
back in between. Requirements 
are an effects or matte box and 
suitable masks which must be 
fitted in accurate register. With a 
I -inch focal length lens, the masks 
should be about 5 inches in front. 
The right hand side of the scene 
is masked off for the first take, 
and the actor plays his part in the 
left hand side. The film is then 
wound back, and the left hand 
side of the scene masked off. The 
actor then plays the other part 
on the right hand side. The actor 
must take care not to move hands 
or legs beyond the area being 
filmed. 



Staging a Car Accident 

them 
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offers most scope for serious work that is, using the 'upside 
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A^car "accident can be biu^ ways but 

here is an example of a realistic one-shot incident. 

In a M.L.S., have the actor lying on the ground face up- 
wards under the bonnet of the stationary car, with only his 
head sticking out. When the car slowly backs away from him, 
the actor rises as quickly as he can so as to be in contact with 
the radiator for a few moments, and holds his arms in front of 
his face. Then he stands still to let the car draw away from him. 
Before the car goes out of picture, the actor lowers his arms 
and appears to scream. He may then cease to look terror- 
stricken and takes a few steps backwards. All this is filmed at 
8 f.p.s. 

When the scene is projected, with the film of course running 
forwards, it will appear that the pedestrian sees the car too late 
to avoid it, registers horror and is run over. An amusing incident 
can be staged if someone walks backwards in a crowd of pedes- 
trians, and you film him with the camera upside down. His 
behaviour is sure to cause surprise, and when the scene is pro- 
jected after the film has been turned round the audience will 
see a street full of people walking backwards looking in as- 
tonishment at one man walking forwards. 



Single-Frame Shooting 

A camera fitted witli a single-frame release can give greatly 
accelerated motion. If you press the release once every second, 
the motion on the screen will be sixteen times faster than 
normal. Any desired length of time can be allowed to elapse 
between the exposure of single frames and therefore movement 
lasting some hours can be condensed into a few minutes of 
film. 

An essential piece of equipment for this class of photography 

192 



is a sturdy mount for the camera. A cable releij.^ jis also de- 
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siratder" 

The easiest use for stop motion is in filming such self-moving 
objects as clouds, traffic at the crossroads, or a football match 
taken from the top of the grandstand. 

For instance, to try a sunrise, mount the 



an cTaonTiF^ as the sun begins to appear 

over*3ie liorizon expose a siS^lr^^l^^T^s^^S^Keep 
shooting until the suifis fairly l^hliTthe sky 15 minutes will 
do!^^ 

Single-frame motion can also be used for comedy effect. The 
luggage of a party of people setting out on holiday can be placed 
on the front doorstep and then made to appear to pile itself 
without human aid into the boot of the car, which opens for 
the purpose unaided. Similarly, by exposing one frame at a 
time and moving the object very slightly between each exposure, 
a toy dog can be made to follow its master out for a walk. This 
is in fact the beginning of animation proper (page 203) . 

Time Lapse Photography 

Very slow-movingjmt^e^ and 

some^eiSucaTprocesses need to be filmed with greater intervals 



tojKJ^^ 

lights again. Units can be obtained ready made, or you can 

make up your own. 

Time-lapse photography is a valuable scientific aid as it 
facilitates the study of phenomena that would normally require 
hours or days of observation. The technique is by no means 
beyond the scope of the resourceful amateur. 

Masking Tricks 

Going on to a further stage there is a wide range of possibilities 
of showing in a film things that were never there at least not 
in the same way in fact. This type of effect covers all the vari- 
ous double-takes, ghosts, and combination tricks. They are 
widely used in professional motion picture technique not in 

T.M.F.-N 193 



order to make the impossible look easy, but to convey moods 
and impressions, as distinct from realism in statements. The 
majority of these image effects rely on masking the image in 
one way or another during shooting. In its simplest form the 
mask, or matte, is a cardboard attachment that alters the 
shape of the normal frame, or screens off part of it. A firm 
mounting for it on the camera is essential and the mount 
should make quick, accurate centring possible in fact, you 
need some form of effects box (see page 184). Where the mask 
is only used to alter the shape of the frame, standard designs 
are a circle (representing the view through a telescope) ; two 
linked circles (for a binocular effect); and a keyhole to fit a 
Peeping Tom scene. 

Split Screen 

Using the effects box, it is possible to make a mask cover part 
of the scene being filmed and then, after winding back the film, 
use another mask to cover the portion already exposed, and 
expose a scene on to the part previously masked. This is the 
split screen technique. 

The fact that the two parts of the scene are exposed separ- 
ately means that for the best results the camera must be free 
of gate float. Otherwise the two halves of the scene will move 
about in relation to each other and give away the split. 

The masks used to split the screen are mounted within a 
few inches of the lens so the edges are out of focus on the film 
and they merge into each other provided that the edges of the 
masking cards coincide in the effects box guides. Fortunately 
it is easy to make them coincide if you use two masks that can 
be slid into the guides from opposite ends. 

Adjust card No. i in the guides until its edge coincides with 
a natural feature of the scene, such as a vertical line of a door. 
This helps in taking the audience's attention away from the 
split. Film that half of the scene and rewind the film. Now 
change the masks: push card No. 2 into the guides until it 
touches card No. i without air space showing, and then remove 
card No. i. This method ensures exactness without guesswork, 
and you are ready for the second exposure. 
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A person can also play a scene with his or her double by the 
split screen method. The setting should be in quiet tones without 
obvious lines or other prominent features. Mark out clearly the 
area within which the actor can move. 

Now place one of the half masks in position in the effects 
box. The actor plays the first scene, taking care not to go beyond 
the half-frame area, especially with his arm movements. The 
film is then wound back, the first mask removed and the second 
mask placed in position. The actor finally plays the other part 
in the other half of the frame. He can, of course, change cos- 
tume and/or make-up between takes. 

Scenes of this kind should be short and to the point. Re- 
hearsals must be timed by stop watch to ensure that the facial 
expressions and gestures of the two halves of the picture will 
match one another. 

Another easy trick is to make a person disappear as he walks 
up or down a flight of stairs. In this case a half-mask is placed 
horizontally in position to cover the lower half of picture area. 
A long shot is then filmed of the person walking downstairs. 
The film is wound back and the other mask inserted, covering 
up the upper half of the picture area. This time the empty 
staircase only is filmed, and the final result is that the person 
progressively disappears as he walks down. By reversing the 
procedure, the person can be made to disappear on the way up. 

The same technique can show a man walking about ap- 
parently without legs (horizontal masks), or a group of children 
emerging by magic from a tree in the centre of the picture 
(vertical masks). 

Superimposition 
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The technical requirements for superimposition are: 

1. -Thetwo'hnagest^^ ^^ eacK offier. That 
is, their highlights must not overlap too much and burn out 
those areas, losing detail. 

2. The camera should be free of gate-float. 

3. The camera must not be moved between exposures un- 
less the scenes are different. 

4. Exposures must be judged so that the scenes match each 
other while maintaining the correct final density. 

5. Timing must be accurate. 

Superimposition is often used in the professional cinema to 
obtain montage effects. An impression of busy urban life may be 
given by superimposing different shots of streets, buildings, 
cinema and theatre queues, factory workers reporting for duty, 
buses and underground trains. Such scenes would be tedious if 
filmed and projected in sequence, but through superimposition 
a general effect of bustle results. A definite rhythm can be 
imparted to these scenes by alternating brief and longer shots 
and in appropriate cases tilting the camera one way or another. 

Superimposition also provides an alternative to cross-cutting. 
A man out on a country walk hears cries for help. We see him 
rush off in the direction of the cries, off screen. More point is 
given to his reaction if we superimpose a child's face on the 
actual shot, showing him running from the distance towards 
the camera. 

The general routine of superimposition follows the same pro- 
cedure as for dissolves. Both runs must be calculated from the 
same reference point on the film* With charger loaded cameras 
the most convenient place is at the start of a roll; with the more 
expensive cameras that have backwind and a frame counter, 
the whole business is much easier. 

Do the timing with a stop watch. Get an assistant to watch 
the footage counter or stop watch and call out timings while 
you operate the camera and keep your eye on the subject. 

Exposure Calculation 

Relative exposures are important. Each of the two scenes to be 
superimposed should be under-exposed by one stop. That is, 
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each receives one half the exposure it normally needs so that 
the two halves added together make one normally exposed 
image. 

To ensure that both images are clearly seen, they should have 
contrasting tone values. If a man is shown fishing and we 
superimpose a close shot of a watch indicating that it is time 
to go home, it should appear against a dark background such 
as the arch of a bridge. If superimposed on a shot of the sky, 
it would not be distinct. 

As one cannot always anticipate, from one shot to another, 
what the total effect of superimpositions will be, it is a good idea 
to film one of the two shots with a panning movement. This 
ensures that at a given moment there will always be some lighter 
tone to provide a contrast and show up clearly against a dark 
background. 

Ghosts 

Superimposition can also create transparent ghosts. You have 
a choice of two methods. 

You may first film the empty scene one stop under-exposed. 
Then, after rewinding, film the same scene with the ghost 
present, again one stop under-exposed. The room is thus cor- 
rectly exposed and the transparent ghost is at about half 
density. 

The second method is to film the empty scene at its correct 
exposure. For the second run-through, film the ghost against an 
all-black background, under-exposed by half to one stop. This 
method enables live, solid characters to be present in the scene 
with the ghost because they are on the part of the scene that 
has had full exposure the first time. 

To make a dream sequence where a person gets out of bed 
while his "other self" remains asleep, use a neutral background 
that is large enough to enable all movement to take place 
against it. Supposing a child is dreaming of Christmas. We start 
with this child asleep. Then suddenly the child's "double" 
comes wide awake, gets up from the body of the sleeping one, 
and jumps down on the floor. The audience notices with sur- 
prise that the furnishings of the room are visible through his 
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body as he walks towards the Christmas tree with its decora- 
tions. 

The Christmas dream sequence is filmed as follows. First 
estimate the over-all duration of the shots. Then film the first 
sequence of the sleeping boy for a corresponding time, taking 
care that the camera is firmly stationed and does not move. 
Rewind the film to the beginning without moving the camera 
from its position. Finally, remove any chairs and other small 
pieces of furniture visible in the foreground, and make the 
second exposure. In this the child throws back the blankets, 
gets up and walks off in the desired direction. It is easy to see 
why the furniture does not offer an obstacle to our sleep- 
walker. And as the action is supposed to take place at night 
the silhouette of the child in pyjamas will be clearly visible in the 
foreground. 

Ghost Images by Reflection 

Ghost images can also be made to appear against a normal 
background by placing a thin sheet of glass between the 
camera and the main subject and adjusting it at art angle so 
that it picks up an image of some strongly illuminated object 
out of frame* As in superimpositions, the relative tone values 
of the main and ghost images must be carefully balanced. This 
method probably works best with small toys, cut-outs, etc., in 
which lighting and arrangement is well under the control of 
the cameraman. 

Two ordinary mirrors placed edge to edge can also make a 
single object appear multiplied twice or four times on the 
screen according to the angle of the mirrors. 

Soft Focus Effects 

Modern anastigmat lenses are highly corrected and give excel- 
lent definition. But there are occasions when a softer result is 
desirable. In the professional cinema it is common practice 
for large close-ups of female stars to give a deliberately soft 
rendering of the features and complexion. 

The purchase of a special soft-focus lens is hardly justified 
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GHOSTS AND MIRRORS 
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Above left: Ghost images can be produced with mirrors. The camera (C) is 
set up facing a normal mirror (M). The mirror is adjusted so that the ghost image 
(G) is visible from the camera standpoint. The image can then be made to appear 
framed in the mirror by switching on the spotlight (SP) and/or pivoting the mirror. 

Above, right: To superimpose a ghost image on a normal view, a half silvered 
mirror or plain sheet of glass (M) is placed between the camera and subject (S) and 
adjusted so as to reflect the image of the ghost (G). The latter is illuminated by the 
spotlight (SP) and placed against a black background (B). 

Left: To obtain a revolving image a 
length of stout cord (!) is used to hold 
the camera (2) suspended lens downwards 
and facing an inclined mirror (3). The 
cord is twisted, and allowed to unwind 
as the camera runs. 



Below: Multiple images by a kaleido- 
scope. Two mirrors (I) are placed at 
an angle in a cardboard tube (2) fitted 
over the camera lens (3). Multiple reflec- 
tion produces a symmetrical image 
pattern around a central point. 
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for amateur purposes. One way of obtaining diffusion and it 
must not be confused with faulty focusing is to use a diffusion 
disc available for still photography, consisting of a piece of glass 
bearing a pattern of squares or concentric rings. 

A piece of fine grey or black cloth, placed in front of the lens, 
gives a diffused effect suitable for some close-ups of women and 
children. With white muslin, the scene appears to have been 
shot in fog. It is also possible to create the impression of in- 
creasing diffusion by placing successive layers of cloth in front 
of the lens till the scene is completely obscured. 

Most sewing boxes will be found to contain odd pieces of 
cloth which can serve the purpose. After practical tests, the 
chosen sample can be mounted in the cardboard or metal 
frame such as used for minature still camera transparencies, to 
facilitate holding in front of the lens when shooting. 

If the centre of the cloth is burnt with a lighted cigarette, 
the image will be sharp in the centre and gradually more dif- 
fused towards the edge. A fade can be obtained by mounting 
several layers of cloth in a series of slide holders and turning 
them like the pages of a book in front of the lens. 

When dark toned cloth is held in front of the lens virtually 
no alteration in aperture is required. A light toned fabric gives 
an impression of over-exposure and the lens should be closed 
by half a stop to compensate for this. 

Distortion Effects 

Deliberate distortion may be used to illustrate the state of mind 
of a person. Thus, the heroine may suddenly get some bad news, 
and we now see her surroundings as through her troubled eyes. 
Or perhaps a friend has been out celebrating, and the next day 
his hangover gives him a very unclear view of his surroundings. 
Deliberate distortion can be produced either by turning the 
lens out of focus or by filming through smoke, hot air from a 
cigarette lighter held below the lens, a piece of poor quality 
glass or ordinary glass slightly greased, or a sheet of crumpled 
gelatine. Distorting mirrors in fun-fairs can give very humorous 
effects. Motor hub caps and photographic glazing plates are 
other accessories that come to mind. 
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Multiple Images 

Apart from superimposition (see page 195), multiple images 
may be obtained optically by using a special prism in front of 
the taking lens. If the prism is fitted in a rotating mount, the 
image can be made to revolve round itself. The effect is best 
judged by rotating the prism in front of the eye before placing it 
on the camera for shooting. 

A neutral density filter placed over one of the sides of a 
double prism will make the corresponding image appear 
darker on the screen. One prism face can also be completely 
masked off if desired. 



Trick Reflections 

A person's reflection on a sheet of water can by made to disap- 
pear by placing a polarizing filter in front of the lens and 
rotating it while the camera runs. 

By means of a mirror or mirrors, the cameraman can intro- 
duce himself, and his team, to the film audience. He can aim 
the camera towards a mirror, taking care that the mirror 
frame is not in the picture, and stand so that the camera records 
his own face. With a three-faced mirror the two side panels 
can be used to reflect the images of two more persons. A 
succession of actors can also be made to appear by pivoting the 
side panels so as to reveal fresh faces each time they are swung 
back into position. 

In story films mirrors can also bring portrait photographs 
to life. If a man is seated at his desk writing a letter to a lady, 
we place a mirror on the desk where the writer and the 
camera can see it. The lady in question then stands, out of 
range of the camera, in such a position that her face is reflected 
in the mirror when suitably illuminated. But when the scene 
starts, she remains in darkness so that there is no image in the 
mirror that is doing duty for a portrait. Then first shoot the 
man writing; as he stops, and looks towards the "photograph" ; 
turn the light on the lady, and her face appears in the mirror. 
She remains still for a moment, then "comes to life", smiles 
and speaks to her correspondent. 
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Silhouettes 

The professional cinema makes considerable use of silhouettes, 
either in the form of shadows cast from sun shining behind the 
camera, or images seen on ground glass and lit from the other 
side. Typical examples are a gangster with his gun, and a 
lady in her boudoir. 

Silhouettes outdoors are easy to make when the sun is 
shining, the only necessary precaution being to ensure that the 
cameraman's own shadow does not appear in the picture. 

For interiors, a 250 or 500 watt spot lamp can be used to 
cast an image towards the camera on some bright, smooth 
surface. The closer the person or object is to the surface in 
question, the sharper the contours. The person or object must 
not appear in the frame. If no frosted glass is available, a white 
sheet can be used for a screen. It should be lit powerfully from 
behind while the side towards the camera remains unlit. 



Making Tour Own Weather 

Provided you are only filming a small area in close-up, rain 
can be simulated with the aid of a garden watering can held 
by an assistant standing on a ladder and seen pouring on an 
umbrella or down a window pane. The garden hose may also be 
pressed into service. 

Lightning effects are obtained by firing ordinary flash bulbs 
while the camera is running. To ensure that the flash does not 
go off while the camera shutter is closed it is best to fire two or 
three at the same time. A lightning effect can also be achieved 
if two polarizing filters are available and can be so adjusted to 
darken the image suddenly and then bring it back to normal 
density* The effect in this case must be carefully rehearsed and 
the orientation of the filters and exact lens aperture determined. 

To imitate hoar frost dilute magnesium sulphate in a small 
quantity of beer. This should be done well in advance and the 
material spread on a flat surface and left to dry. Another 
method is to smear a sheet of glass with lemon peel and pour 
powdered sugar on it. If the glass is lit at an oblique angle this 
can be very effective. 
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Snow is difficult to imitate, but if close-ups only are required, 
boric acid or flour can be used. An artificial snowfall should be 
filmed with the camera running faster than normal, and snow 
on the ground can be imitated with boric acid and hypo. Salt 
and plaster, though they give a somewhat flatter effect, are also 
acceptable. 

The pictorial quality of all frost and snow effects is enhanced 
if an orange or red filter is used on the camera, especially for 
storm scenes. Realism in black and white is increased by placing 
black gauze in front of the lens. 

Artificial Fog 

When the script calls for a foggy day, it is unlikely that real 
fog will be present. To simulate fog, you need smoke. But 
rather than cause a conflagration by lighting a fire for the 
purpose, it is preferable to use special smoke bombs which can 
be obtained from firework manufacturers. 

Animation 

Animation is an elaboration on stop-motion work in which the 
film maker moves the subject himself, according to his own 
schemes. The subjects may be alive; or models and other three- 
dimensionals; or drawings and other two-dimensionals. 

The many maps that were used during the war on the cinema 
screen to indicate the movements of troops gave an excellent 
illustration of the simple animated film* 

To do this kind of work you once again need a rigid camera 
as well as an immovable base for the items that you intend to 
animate. This is where a vertical titler (page 160) will be 
extremely useful because it permits the movement of small 
objects around on the easel without having to secure them in 
place between each exposure. 

Live Maps 

As an exercise, try producing a simple animated diagram to 
liven up a travel film. Film a map of the area concerned for a 
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few seconds (of screen time) : then add the line of your route 
little by little, exposing a single frame for every small addition. 

Arrows or other symbols can be introduced, and, with good 
animation timing, the illusion of the lines and arrows forming 
themselves will appear when the film is projected. 

A dotted line is the most satisfactory because it is not easy to 
draw a smooth continuous line when making it up from short 
sections. To aid in drawing the line, either have a faint line of 
pencil dots, or use a cut-out sheet of cardboard placed with its 
shaped edge lying along the proposed route to guide the pen or 
brush. The sheet of cardboard is fixed down with two drawing 
pins along the edge that is out of picture and it can be folded 
back out of the way for each exposure. 

If you are working with a 9.5 or 16 mm. apparatus you can 
use reverse motion technique (page 190) to obtain a continuous 
line. Paint the complete line on a sheet of celluloid laid flat on 
the map, and place the map upside down in relation to the 
camera. Expose single frames, removing the line bit by bit, 
either by scraping gently, or by wetting and rubbing away 
(depending on the type of ink). 

For 8 mm. users this method involves extra complication as 
any lettering will appear laterally reversed. 

Here is another interesting method that can be used when the 
paper is thin enough to see through. It comes in handy for 
making any form of animated graph. A guide sheet is prepared 
showing the completed line divided up into the animation 
distances. This is pinned down under the map or blank sheet of 
paper that is to receive the growing line, and in this position 
the guide line can be traced as required. To prevent the guide 
line showing during the exposure periods, slide a sheet of white 
cardboard in between the two sheets. 

Articulated cut-outs, which are a cross between a puppet 
and a cartoon, may be made from sheets of thin cardboard. 
Heads, arms and legs can be pinned in position and moved as 
required. 

To ensure that the joints do not show on the screen it may 
be advisable to treat the figure as a silhouette moving against 
a light grey background. 
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SIMPLE ANIMATION 
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An animated route map enhances the interest of a travel film. Start with the 
place names covered over. Expose sufficient film to give the audience time to take 
it in. Uncover the first place name one letter at a time, exposing 2 frames after 
each move (3 frames if the film is to be projected at 24 f.p.s.). Draw in the dotted 
line (2 frames per dot), and finally uncover the name of your destination at the 
same rate as your starting point. 



HIGH WYCOMBE 






When tracing in a route on a map and exposing 
single frames, a folding guide or template helps to 
make a regular line. Cut the guide to follow the 
intended route and anchor it in position outside 
the frame area. Fold it out of the way when making 
the exposures. 




A route can also be superimposed on a map by double exposure. Right: 
Route (I) and map (2) are drawn on separate sheets of celluloid or "cells". These 
are placed together in register and punched in two places to fit pins outside the 
filming area. The map can be illuminated from behind by means of a special light 
box with ground glass screen (left). First film cell (I) only against a plain black 
background, uncovering the route progressively, and exposing single frames. 
Rewind the film to the starting point, and expose the same footage on cell (2) only. 
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Movement Study 

Before embarking on serious animation work, it is necessary to 
study the rhythm of human and animal movement. 

Different human movements and gestures take place at 
different speeds. Simple movements, e.g. turning the head, 
raising an arm, moving a leg forward, can be watched in a 
mirror and timed by stop-watch. 

The best way to study complicated movement is to run 
through a film of live action on an animated viewer and watch 
the changes frame by frame. If you are skilled at drawing, you 
can make lightning sketches of characteristic attitudes as you 
go along. 



Keeping a Record 

A detailed record is essential for even the shortest animated 
sequence. Memory is far too unreliable and this kind of work 
has to be done methodically. Frame by frame shooting is a 
long business and there will be many interruptions, perhaps 
lasting over a period of days. Some scenes may even have to be 
reshot. 

The record, or "dope sheet" as it is known professionally, 
should include details such as duration (in terms of screen time), 
accessories used, camera angles, lens aperture, and position 
and distance of the lamps. 

Special effects are most valuable in animation work: fades, 
dissolves, superimposition and substitution all add a profes- 
sional touch when properly used. 

Time can often be saved by using continuous animation, 
moving the object by invisible wires operated by an assistant* 
Clockwork toys are another possibility. Toys or dolls that need 
single frame animation in long shot can sometimes be animated 
continuously by an assistant in closer shots where the whole of 
the object is not visible. 

Success in animation cannot be expected first time. The 
soundest procedure for the beginner is to take short sequences 
and wait for them to come back from processing before making 
any more. 
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ANIMATION SET-UPS 



Animation requires careful planning 
and infinite pains, but given certain basic 
equipment it is not difficult, and results 
are very rewarding. Accurate alignment 
of camera and subject, and ability to 
remove and replace both in exact regis- 
ter, are important. Right: A rostrum is 
essential, and it must be accurately 
calibrated to the camera. I. Single frame 
unit. 2. Camera. 3. Release cord. 4. Lamps 
in reflector. 5. Glass sheet for holding 
drawing flat. 6. Baseboard. 7. Drawings 
held in place by two registration pins. 




left: Sheets of celluloid or "cells" should be punched in two places and fitted on 
register pins* To prevent tearing, and as an aid to removal, place a metal plate over 
the holes and underneath the cell. 

Right: To keep the drawings flat use a sheet of glass in a wooden frame (I), 
hinged at the back (3), with an elastic (2) to hold it up while the drawings are 
changed. 



An animated subject is broken down 
into elements according to the amount 
and frequency of movement. The circus 
horse (I) is the principal moving object 
involving the most frequent change of 
cells, which are therefore placed upper- 
most. The ringmaster (2) will crack his 
whip from time to time but not move 
much otherwise; so his ceils come next. 
In a simple film the audience may not 
move at all. So they and the circus ring 
can be drawn on card and remain un- 
altered (3). 
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Invisible Wires 

Objects can be animated without the use of single frame shoot- 
ing, if black thread or wire, carefully concealed against a dark 
background, is used to provide movement. Thus a bottle might 
move away mysteriously as the thirsty man reaches for it. 
When he then tries to pick up a glass of water, a nylon thread 
can be made to pull it away from him. On trying to get away 
from the haunted locality, he could reach for his hat, which 
might likewise disappear in magical fashion. 

Cartoons 

The complication of cartoon making (apart from any drawing 
ability needed) is that many guide sheets have to be prepared. 
We are dealing not merely with a simple change in length as 
in a graph, but the drawn objects are changing their shapes all 
the time. So the guide sheets have more in them than a single 
line* 

The main guide lines will show two limiting positions for 
each movement and the intermediate positions can be worked 
out from them by simple division. 

The cheapest medium on which to draw is paper. The first 
rule is to make the drawings simple, whether in colour or 
black-and-white. Do not be afraid of being too elementary. 
The creation of pin-men antics can provide an enormous amount 
of fun, for it is the action that matters, not the primitive 
characters. 

To save having to draw a background scene on every sheet 
of paper, you can economize on drawing time (though not on 
expense) by making one background sheet. The animated 
characters are then drawn on celluloid sheets through which the 
background will be visible all the time. 

The sheets of celluloid, or eels, must be numbered in series 
and have a pair of registration holes punched along the top 
edge. The holes fit over corresponding registration pins on the 
animation desk, or rostrum. The pins are matched by corres- 
ponding pins on the camera titler, if this is separate from the 
rostrum. When all eels are in position for a take, reading from 
bottom to top we have (a) the background, which may be a 
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plain surface, (b) the parts of the subject which do not move, 
and (c) the parts to be animated. Animation is obtained by 
changing the top set of eels one after another and exposing a 
single frame for each. 

Not all cartoons are made on a special bench or even a titler. 
There is table-top animation performed by solid puppets in 
three-dimensional sets. This arrangement suits colour-filming 
admirably. 

Again simplicity can be effective. Animating a nursery toy 
to react to some antic of the baby is certain of a laugh. The 
toy must be jointed or flexible so that it will stay in whatever 
position you put it. You move his arm or head or ears a bit 
at a time for each frame exposed. Allow enough film before 
and after the movement to let the audience see the effect. 
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Advanced Techniques 



THE 1 6 MM. GAUGE, introduced originally for purely ama- 
teur purposes, has now also been widely adopted by professional 
film makers in the fields of industry, medicine, education and 
publicity. A film can record a complete manufacturing process, 
or the detailed working of a single machine, a scientific ex- 
periment, or a surgical operation. 

In the course of such productions special cinematographic 
processes and techniques are occasionally employed. Although 
they may largely be beyond the range of normal amateur work, 
they are nevertheless of sufficient interest to deserve some 
mention here. 

Under-Water Cinematography 

The popularity of frogmen outfits for skin diving, and the 
availability of waterproof cases for cine cameras, make filming 
under water a practical proposition for anyone with the means 
to buy the special equipment. 

The diving outfit is in this case at least as important as the 
photographic gear, and must be of the best quality. The 
necessary items are a good diving mask with breathing tube, 
and flippers. For deeper water an aqualung or similar equip- 
ment is useful. Equally essential is thorough physical fitness of 
the diver. 

As there is no standardization in the position of the controls 
of various cameras, there can also be no universal under-water 
case. Each one is designed to fit a particular camera. 

The best type of under-water camera case is made of non- 
corrosive metal, with glass windows. There is usually provision 
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ADVANCED TECHNIQUES 





With a frogman outfit and waterproof camera case, all that is needed for 
underwater filming is fine weather and clear water. Left; Plastic case accommodat- 
ing camera and operator's hand. I. Water seal. 2. Carrying strap loops. 3. Infla- 
tion valve. 4. Wrist strap. 5. Adjustable camera platform. 6. Lens port. Right: Metal 
case with main controls extended to operate from outside. As cameras differ 
greatly in external design, metal cases are designed for particular models. They 
should be used in preference to other types, especially in deeper water. 



Below, centre: High-speed cinematography utilizes special cameras operating 
at over 1,000 f.p.s. The film moves continuously through the gate, and the image 
is optically deflected to follow the film. I. Beam from lens interrupted by shutter 
rotating clockwise. 2, Beam deflected upwards to advancing film. 3. Beam unde- 
flected. 4. Beam deflected downwards. 5. Beam interrupted. Very powerful 
illumination is required. 



Below: A high-speed 
camera requires about 50 
ft. of film to reach an opera- 
ting speed of 3,000 f.p.s. 
In this graph speed is 
plotted against footage. 



7 
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for pumping air inside, both to test its watertight properties 
and to balance the outside water pressure, which increases 
greatly with the depth. Gases are also made in the form of a 
soft plastic glove, into which the camera is inserted, together 
with the hand, but these are less reliable as water can still find 

its way in. 

Under-water filming is only possible at short distances, 
therefore a wide angle lens or attachment is advised, to cover 
the maximum possible field of view* 

When lighting conditions permit (see below) it is advisable 
to run the camera slightly faster than normal, in order to slow 
down the movement of fish and swimmers, otherwise these 
subjects will pass too rapidly out of view. If the projection speed 
is 1 6 p.s., the taking speed should be increased to 20 or 24 

f.p.s. 

The most interesting under-water effects are obtained with 
colour film, though its slow speed is a handicap. In this con- 
nexion, it is important to remember that as the depth increases 
the rays at the red end of the spectrum are progressively re- 
duced. At 3 feet below the surface the red is reduced by 50 
degrees; at 15 feet it is entirely eliminated. At 30 feet all orange 
is absent and at 60-70 feet all yellow and violet as well At 
100 feet everything looks blue-grey. 

Professional under-water cinematographers have developed 
special lighting units fitted with 1,000 watt projection lamps and 
batteries for operating at great depths. 

Exposure 

In British waters, suggested lens aperture settings when using 
a medium speed black-and-white film in bright sunlight at 
depths down to about 20 feet are between /2 and f^. Below 
20 feet the light falls off rapidly and it is impossible to work 
at all without special lighting. 

Mediterranean waters provide ideal conditions for under- 
water filming. In summer on a bright day with calm sea, 
shooting should be possible between 9 a.m. and 7 p.m. The lens 
aperture depends on the working depth and the nature of the 
sea bottom. 
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UNDERWATER EXPOSURES 



Conditions Depth Camera Speed Aperture with 

Daylight Medium High 

Colour Speed Speed 

Film Pan Film Pan Film 
21-22 28-30 33-34 



Shallow water, 


2-3 ft. 


20-24 f.p.s. 


f2.8-3.5 


f5,6-8 


fll-16 


sandy bottom 












Shallow water 


2-3 ft. 


20-24 f.p.s. 


f 1.5-1. 9 


f2.8-4 


f5.6-8 


seaweed covered 












bottom 












Deeper water 


20ft. 


1 6 f.p.s. 


fl-5 


f2-2.8 


f4-5.6 



These values apply to the Mediterranean on bright, sunny summer days. 



The Dive 

The length of the dive will, of course, depend on the diver's 
outfit. 

If carrying air bottles, the cameraman can choose his angles 
and his lighting at leisure. With a diving mask only, a diver 
can remain down for about half a minute, leaving about 10 
seconds for the actual shooting. In this case, one or at the most 
two, separate shots can be exposed before the diver has to 
return to the surface. 

No attempt should be made to remain still in the water; the 
act of swimming produces a natural "tracking" movement 
which, as the under-water experts of the professional cinema 
have shown, is very appropriate to the subject. 

The unusual nature of under-water technique should not 
lead the movie-maker to neglect the ordinary rules of film 
making. 

Variety and change of angle are just as necessary here as in 
routine work. 

Do not therefore confine shooting to the under-water 
regions. Film the boat leaving harbour, the swimmers entering 
the water, the loading of the harpoon, a big close-up of the 
fisherman's finger on the trigger, and the harpoon darting 
towards its target. The under-water sequences can then be cut 
into these other shots, and the film will tell a coherent story of 
the whole expedition. 
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Cinemacrography 

Close-up filming of small objects which then appear larger 
than life on the normal projection screen can be undertaken 
with almost any camera. 

For working distances of between about 10 and 15 inches a 
practical method is to mark out the subject area with a wire 
frame, and fasten this rigidly to the camera. If the focusing 
range of the lens is insufficient, a supplementary lens can be 
used. Some tiding devices can also be used for close-ups in this 
manner by removing the title card and leaving an open frame 
in the subject position. 

This method enables the camera to be moved while shooting, 
as may be necessary when following the movements of an insect. 
But as depth of field is greatly reduced at these close distances, 
a small lens aperture may be needed; and this in its turn will 
only be possible with bright lighting and/or fast film. 

As in titling (page 158) close-up apparatus of this kind needs 
careful calibration. A special clearly marked card should 
therefore be placed in the subject position and filmed. The 
results should then be checked by projection. 

With the foregoing method, the camera can only be used 
at a fixed subject distance. When the subject distance varies 
from shot to shot, and in particular when it is desired to bring 
the camera even closer, extension tubes are required between 
the lens and its mount. Some form of gate focusing device 
(page 148) or a camera with continuous reflex finder (page 150) 
then becomes essential. 

With the standard camera lens it will probably be found that 
the apparatus has to be placed inconveniently close to the 
subject. It is therefore advisable to use a telephoto lens, e.g. 
i J inch (36 mm.) for 8 mm. cameras, and 3 inch (75 mm.) for 
1 6 mm. equipment. 

When extension tubes are used, the effective lens aperture 
is reduced. The new value can be calculated from the scale of 
reproduction (page 147). 

It is often advisable to run the camera faster, e.g. at 24 or 32 
p.s., to slow down subject movement, particularly in the case 
of insects and flowers. 
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Aiming the Camera 

With such very small subjects, correct aiming becomes very 
important. A fraction of an inch one way or another may make 
the difference between success and failure. 

Rather than take the camera out into the field in search of 
subjects, it is therefore better to construct a portable specimen 
stage at a fixed distance from the camera and carefully cali- 
brated to it. Thus the subject can be brought to the camera. 

The specimen stage can have a cork base, so that specimens 
can be pinned or stuck in position with thread or cellulose tape, 
and leaves or other greenery used to hide these artificial aids. 



Cinemicrography 

Cinemicrography is a specialized field with many applications 
in industry, research and medicine. It is not, however, beyond 
the scope of an enterprising amateur who is already familiar 
with the workings of a microscope. And that is half the battle. 

While a versatile camera is undoubtedly easier to adapt 
for the purpose, simple apparatus can also be used. Those 
accustomed to laboratory work are in any case usually skilled 
at improvisation. A start can be made by simply positioning 
the camera so that the lens fits close to the microscope eyepiece, 
without any optical or mechanical connexion between the two 
instruments. Obviously an essential requirement is a rigid 
mount for the camera, where it can be removed and replaced 
without the need for resetting. 

The camera should preferably be fitted with a reflex view- 
finder for accurate centring of the image. An alternative is 
to use a binocular microscope, line up the camera carefully to 
one eyepiece and observe the specimen in the other. 

Adjustment is much simplified if the microscope itself is 
designed for motion picture work. In this case, the specimen is 
observed by means of a lens placed between the camera taking 
lens and the microscope eyepiece. This special finder contains 
a silvered prism which allows about 75 per cent of the light to 
pass directly through to the camera, the remainder being used 
to reflect the image to the cameraman. Thus the specimen can 
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be observed while the camera is running. In some cases the 
prism swings out of the light path when required, enabling 
the full illumination to be used for the exposure. 

Normal degrees of magnification in this work are in the 
region of 100 to 200 diameters. Depth of field is virtually non- 
existent, and the very slightest movement of the microscope 
towards or away from the specimen will throw the image right 
out of focus. 

Illumination 

Artificial light is essential, daylight being too unreliable. 
Illumination is usually provided by a low voltage lamp con- 
centrated on the specimen, diffused light being of insufficient 
intensity. A glass tank is sometimes necessary for cooling 
purposes. 

To obtain sufficient image contrast with black-and-white 
film, and to correct colour rendering with colour film, filters 
may be necessary. The colour rendering is also affected if the 
lamp is overrun. In specialized work of this kind, experiment 
is the rule, both as regards contrast, colour rendering and 
exposure. 

Trial and error is the only possible way of ascertaining the 
correct aperture. This will depend on the colour and opacity 
of the specimen, the nature and intensity of the light source, the 
degree of magnification, the microscope aperture, and the speed 
of the film. 

A photo-electric exposure meter can be experimentally 
calibrated for cinemicrography by holding the cell close to the 
microscope eyepiece. The intensity of the light is then varied 
by adjusting a rheostat, the meter reading noted and a test 
exposure made. In this way it is possible to establish a direct 
relationship between the meter reading and the actual exposure 
required in the particular circumstances. 

Where camera and microscope are used in conjunction, the 
camera lens no longer functions as a separate optical unit. The 
iris diaphragm of the camera does not control the brightness 
of the image, which remains constant at all apertures. When 
the iris is closed, it produces vignetting. 
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GETTING REALLY CLOSE 









Above: Some titlers can be used 
as close-up framing devices for 
small objects such as flowers and 
insects. 



Above right: For extreme close-up work the lens can be brought into sharp 
focus by inserting extension rings or tubes between it and the camera. The longer 
the extension, the closer objects can be focused. Focusing and centering are 
extremely critical at close distances, and the extension tube fitted to the camera 
in the illustration has a reflex focusing device for this purpose. The use of extension 
tubes reduces the effective lens aperture, and this must be allowed for when 
calculating the exposure. 




Typical set-up for cinemicrography, using a 16 mm. camera. The camera is 
coupled to the microscope eyepiece by a reflecting prism. The lighting unit and 
transformer are on the right. The camera shown here has a reflex finder wnicn 
enables the image to be centred, focused and continuously examined. 

With cameras not so fitted other means of viewing are required, e.g. through 
one eyepiece of a binocular microscope, or by special reflex attachment between 
microscope and camera. 
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High-Speed Cinematography 

In industrial and scientific work there are many phenomena 
that can only be observed by recording them on a cine camera 
running at high speed, and projecting the film at normal speed. 
Amateur cameras will not normally run faster than 64 f.p.s., 
but for special purposes, cameras are available that record 
several thousand frames in a single second. 

For speeds up to about 200 f.p.s. the normal type of inter- 
mittent drive, in which the film remains stationary in the 
camera gate for a fraction of a second, can be used. This speed 
gives an 8 times reduction in subject movement if the film is 
projected at 24 f.p.s. 

For still higher speeds the intermittent drive is not suitable, 
Instead, the film runs continuously and the image is momen- 
tarily brought to rest by optical compensation. This is achieved 
by means of a rotary mirror, lens or prism, and such a system 
enables as many as 8,000 frames to be exposed per second on 
1 6 mm. film. The upper limit is set by the maximum speed of 
film transport and here the limiting factor is the strength of 
the film itself. One well-known high-speed 16 mm. camera is 
designed to operate at speeds between 1,000 and 3,200 f.p.s. 

At such high speeds the process or movement must be most 
carefully timed, as a 100 foot reel of film runs through the 
camera in little more than i second at the rate of 3,000 frames. 
This speed is not obtained instantaneously; the camera uses the 
first 50 feet in acceleration, and maintains the rated speed for 
the remaining 50 feet. The projection time of the latter half of 
the film is then about 2 minutes at 16 frames. 



High-Speed Lighting 

Illumination for high-speed cinematography can be supplied 
either by a continuous light source or by a high-speed flash. 

Two overrun photospot lamps will produce a light intensity 
of 65,000 foot-candles on an area 4X4 inches at a distance of 
1 8 inches. They are intended for intermittent burning with 
operating periods of 15 or 20 seconds at full power. These 
lamps are particularly suitable for small areas. 
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A high speed flash, now being used in laboratories and re- 
search establishments, uses two special compact-source mer- 
cury-cadmium lamps which operate normally at 1,000 watts. 
They are designed with special electrodes and seals to enable 
them to withstand a heavy overload for a short period. They 
may be run at 3 kilowatts for 5 seconds, 5 kilowatts for 2 seconds 
or at 10 kilowatts for i second, thus providing sufficient light 
for high-speed colour photography at speeds up to as high as 
3,000 pictures per second. 

For work at extreme speeds, a cine camera is not used at all. 
The high-speed flash provides a set of still pictures sometimes 
as few as twenty and these can then be reproduced on motion- 
picture film and analysed in a projector. 
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Editing 



MOVIE-MAKING does not end when a reel of film comes back 
from the processing station. You will naturally want to pro- 
ject the results at once; but do not imagine that you now have 
a finished film. In the professional cinema the director sees 
rushes of the previous day's shooting; they are hurriedly 
assembled for screening,, but are nothing more than the raw 
material from which the finished film is made up. Your newly- 
processed reels are like these rushes, and equally incomplete. 
To make a coherent film out of them they will need editing. 

A certain amount of equipment can be considered the ab- 
solute minimum, even if you intend to go no further than 
removing unsuccessful shots from a reel. The essential items are 
a splicer, a bottle of film cement, a rewinder, and a magnifier 
or animated viewer. 

Splicers 

In all three gauges there is a wide variety of suitable splicers 
on the market. Prices vary a great deal, but an expensive one is 
not necessarily more efficient than a cheap one. It may do the 
job quicker though. A cheap splicer of reputable make is 
perfectly satisfactory for occasional use. Certain splicers are 
suitable for two or even all three film gauges. 

The actual manipulation of a splicer varies according to the 
model, but the principle throughout is the same. Both ends of 
a proposed splice are cut so that there is sufficient overlap 
covering one perforation hole. The pieces thus trimmed are 
placed emulsion upwards in the splicer. Emulsion is then 
removed from the splicing area of the end which is to come 
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SPLICING TECHNIQUE 






1. Fit the two ends of film to be joined on the registration pins and damp them 
in position on the pressure plates. The emulsion of the left-hand end must be 
uppermost. With the right hand plate raised as shown here, the emulsion of the 
other end faces away from the operator. Trim the ends by swinging the right hand 
plate down. 

2. Raise the right-hand plate, bring the scraper into position and remove the 
emulsion from the exposed strip of the left-hand end. After scraping, brush emul- 
sion particles away. 

3. Apply film cement. 

4. Lower the right-hand pressure plate, bringing the two films together, and 
clamp it in position. 

When joining two scenes of different 
density, scrape the emulsion from the 
lighter of the two frames (/eft). This wilU 
leave the darker end untouched, and the f 
splice (centre) will pass unnoticed, if you 
scrape the darker frame an unpleasant 
light flash results (right). 
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underneath. A thin layer of film cement is applied to the bare 
film at this point, the other end of film placed above it, pressure 
applied for 15 to 20 seconds, and the joint is made. 

Most splicers are designed to cut both ends to the requisite 
length automatically. Moij&^ a 

built-in scraper, carefully adjusted" to remove onlf'tHe emulsion 
from the fihn without touching the base. Simpler models have 
a separate scraper, which must be ^^ 



Splicing Points 

As an ordinary splice on any of the three amateur film gauges 
inevitably encroaches on the frame area, special care is needed 
to ensure that it is not too disturbing on the screen Jtfsciapiiig, 
is too vigorous, or extends beyond Jth essential minimum area 
of oyeiiap, the result is a white flash "on the.sct^n"V*ick is 
most disturbing. 

The same undesirable effect results^from .PJ^^Uberalj^ph- 
catidtr rffite Cement,, >! yjSEB^^ 
the splice and within the fj&^.8&& **^ wt *** M ^* 

When editing reversal or positive film, and splicing shots of 
different densities together, always make a point of scraping the 
lighter of the two images. This will ensure that the splicing area 
visible on the screen is dark rather than light, and will make it 
less noticeable. This may involve a change in splicing routine; 
if you have to take the ends of film round the other way into the 
splicer, which is always designed to scrape one side only 
usually that on the operator's left. 

When splicing negative 16 mm. film, the requirements are 
just the opposite. The splice should be light rather than dark, 
so as to appear dark rather than light in the print. 

Special negative splicers, providing an overlap of only 1/32 
in. and thus a minimum of encroachment into the picture area, 
are designed for 16 mm. film. They can also be used on 8 mm. 
films. 

Always purchase film cement in small g^a^tities. It deteiior- 



you geFthe right type for the film base you are using. 
cement yer^sparin^ with small brush, glass rod, or matchstick. 
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Reminders 

Rewinders are available with either one or both ends geared. 
For routine rewinding after projection one geared end is 
enough, but for editing purposes the additional geared end is a 
great convenience. 

Rewinders are available either separately, or mounted in 
pairs at the ends of a long board. The latter may accommodate 
also the splicer, and an animated viewer or magnifier. Make 
sure that the shafts of the rewinders are mounted high enough 
from the baseboard to take the largest reels that you intend to 
use. Standard size reels are those accepting 200 feet of 8 mm. 
and 400 feet of 9.5 or 16 mm. film. 

Magnifiers and Animated Viewers 

Proper editing is impossible without adequate means of en- 
larging the individual frames of the film. 

The 9.5 and 16 mm. gauges of film can be handled fairly 
satisfactorily with the aid of an ordinary magnifier over a sheet 
of ground glass illuminated from below. This is, however, hardly 
practicable with the 8 mm. gauge where the frame is so small. 

For serious editing in any gauge, an animated viewer is indis- 
pensable. This device, which incorporates a rotating prism, 
enables the picture to be viewed on a ground glass screen 
measuring between i X i inches and 3^ X 4^ inches, accord- 
ing to the model. When the film is pulled through the viewer 
the prism takes the place of the shutter and intermittent 
movement in the camera, and reproduces the action in the 
film in a fairly natural manner on the ground glass screen. This 
enables the editor to determine the exact frame at which a 
particular shot should begin or end. 

Several models of animated viewer are fitted with a special 
notching device enabling frames to be marked for identification. 






r^'d^^ 
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If working with bare hands, only hold the film by the edges. 
Otherwise wear cotton gloves. 

The final order of shots in an edited film is usually quite 
different from that in which they were actually filmed. A 
writer revising his manuscript has only words and pieces of 
paper to sort; a film editor's material is much more awkward 
to handle. A short film may contain fifty to sixty separate shots, 
each perhaps three or four feet long. Sorting out, and individual 
storage during the working period, which may extend over 
days or weeks if you are otherwise engaged, can be a consider- 
able problem. 

It is a simple matter to construct a rack, or a box with a set 
of numbered compartments, for holding short lengths of film 
prior to their rearrangement in final screening order. 

A row of gramophone needles hammered into a board will 
make a suitable rack and the individual shots are suspended 
on the needles by the perforation holes. Clothes pegs can also 
be used in the same way. The needles or pegs are then numbered 
and an index kept on a piece of paper or in a notebook. 

Such a system does no^howeveMe^ 
stoa?age 7 -^Hdess t ^1r6^acEs are suspended^ gver^^^^ijQr metal 
bins,1ain^lt)fessiDnal cutt^^acons^wiy^Gaa-fee closed when 
desu^ri^^ on ^ gni^.sc^de^eid^^ for 

both sorting and^o^migkt-^tQISgS!, There are several types on 
the*Jff$xSSt, some forming part of a complete editing outfit 
including an animated viewer. 

A number of pill-boxes stuck to a sheet of plywood or hard- 
board can serve the same purpose, 

Measuring Running Time 

In the final stages of editing it is important to know exactly 
how long each shot will appear on the screen. 

Duration depends of course on footage, and a footage counter 
will give the answer at once. But footage counters (available 
for 16 mm.) are expensive items. It is easy to mark out a special 
ruler in seconds of running time by laying the strip of film 
along a piece of wood and marking off the frames, or individual 
pictures, in multiples of 16 and 24. The 16 frame markings will 
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EDITING EQUIPMENT 




The editing table contains all the equipment for editing and splicing fil 
The sool of film (2) is threaded through the animated viewer. The fra 



ilms. 

The spool of film (2) is threaded through the animated viewer. The frames are 
enlarged on to a miniature screen (3) as the film passes through the gate (4). 
Individual shots are then indexed and can be kept in the pigeon-holes (I). They are 
reassembled in the desired order by cement (5) and splicer (8) and wound (7) on 
to the take-up spool (6). The edited film is then wound back on to the feed spool 
(2) and is ready for projection. 





An animated viewer is a miniature projector incorporating a separate (/eft) 
or built-in (right) screen. Film transport is continuous and successive images are 
projected through a rotating prism. The model illustrated on the /eft incorporates 
a gate with pressure pad (I) and <^ticml shutter system (2). A notching device (3) 
is provided to enable the operator to mark any desired cutting point on the film. 
The film is fed from one reel at (4) and passes over the sprocket (6) which drives 
the shutter system. 



T.M.F.-P 
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indicate seconds of running time for the normal silent speed; 
the 24 frame marks, specially valuable for 16 mm. film, indicate 
seconds of running time at the normal sound speed. 

In this connexion it is worth remembering that most library 
copies, originally made from sound film, should be projected 
at 24 f.p.s. as they were originally exposed, even if they are 
silent prints. 

A reasonable length of ruler for 8 mm. film, giving 8 seconds 
running time at a stretch at silent speed of 16 frames, need be 
no longer than i foot 8 inches. For the larger two gauges a 
length of 3 feet will be required to measure 5 seconds running 
time at sound speed, or just under 8 seconds at silent speed. 
The ruler is used just like that employed by an assistant in a 
draper's shop when he measures out cloth. Although rough 
and ready, this method enables individual shots to be measured 
for running time more rapidly than with an expensive geared 
frame counter. 



Getting Started 

When a reel of film comes back from the laboratory, the first 
step is to run it through on a projector or animated viewer and 
make a note of all the shots that are obviously useless, either 
by reason of exposure error, camera shake or fogging. After 
removing these shots, splice the remainder together again, tKen 
project orvtfew the film once more anil make'a^ITsFof "shots as 
yoif go along. The list can have four .y^r^c^l^olujmis^ jieaded 
as follows: 

1. Original order as exposed. 

2. Proposed screening order. 

3. Scene description. 

4. Notes. 

Column 2 will, of course, remain blank until the final order 
is settled. In column 4 note down points to assist in deciding 
whether, and if so where, to use the shot. Such points are: 

Duration (or number of frames). 

Duration of shot (if any) before relevant action begins. 

Image size (e.g. L.S., M.S., C.U.). 
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Tone and (with colour film) colour value. (Helpful for matching of 

shots to be screened in sequence.} 
Direction of movement within the frame. 
Duplication (if any] between shots. 

In this process of sorting and listing, you will have become 
more familiar with the material and will probably be able to 
eliminate more shots which appear to be below standard. 

The moment has now come to cut up the reel into separate 
shots, prior to rearrangement in final screening order. 

Creative Editing 

Editing is not just a tedious chore: it can be creative, too. 

Editing can mean tidying up a film and cutting out the 
failures; or it can be something more the last creative stage 
in film-making, following scripting, direction and shooting. 

How can the term "creative" be applied to a process which 
consists merely in joining a lot of shots together in a particular 
order? The reason is that the significance of many of these 
shots may vary according to the context in which they are 
shown. In other words, the act of splicing them together in a 
particular order may create in the spectator a particular im- 
pression not inherent in the isolated shots. 

Professionals Show the Way 

We can learn much from the methods of the masters of pro- 
fessional editing technique. The Russian director Pudovkin 
carried out a striking experiment by putting together shots 
which were actually quite unrelated. 

He took close-ups of an actor whose expression was neutral, 
then joined them successively to shots of a plate of soup; 
of a dead woman lying in a coffin; and of a girl at play. An 
audience which had not been let into the secret was impressed 
by the heavy pensiveness of the actor's mood over the soup; 
was moved by his deep sorrow as he looked at the dead woman; 
and admired the happy smile with which he observed the girl 
at play. Yet in all cases the face was the same 1 Pudovkin called 
editing "the creative force of filmic reality". "Nature," he 
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added, "provides only the raw material with which it works." 
He was writing in the heyday of the silent film, and though he 
seems to us today to have been overstating the case, the experi- 
ment described above does show what editing can do. 

What the Amateur can Do 

Reduced to the homely terms of everyday amateur filming, 
Pudovkin's thesis is that individual shots can be made to ac- 
quire greater significance through judicious editing. Here is a 
practical example. 

You spend a day at the seaside with friends, and take your 
camera along. A friend's dog is fond of running into the sea 
after pebbles thrown for him, and you try to get a shot of the 
dog poised ready to dart into the surf. When the film comes 
back from processing, the shot is a failure; all it shows is a 
long shot of the dog running down the shore and disappearing 
in the waves. 

On a next visit to the seaside in the same company, you get 
the dog's master to hold a ball up in the air, out of range of the 
camera, while filming the animal in a close up. During editing 
the film, you then splice the new shot of the dog in before that of 
him running into the surf. 

This rearrangement of the shots suggests that those of the 
dog were taken on the same occasion, and that the animal was 
reacting to a stone in both. In a sense, this may be cheating, 
but here the end a convincing portrayal of an incident which 
actually happened but which you were unable for physical 
reasons to film on a single occasion -justifies the means. 

Incidents of this kind will crop up frequently, and can be 
handled in the same way provided that there is nothing in- 
compatible in the two shots. Thus the weather must be similar, 
and no person or feature of the scene should be visible in one 
shot if its absence in the other would be noticeable and excite 
comment from the audience. 

The procedure described above is exactly that followed 
in the cutting room in a professional film studio; shots taken 
"on location" will be spliced into studio shots of details of the 
same incidents which could not conveniently be filmed outdoors. 
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Continuity 

The main aim in assembling shots should always be to preserve 
continuity. The example of the dog, given above, shows one 
way of doing so. 

Most family films are shot with little or no advance planning. 
The result is that a given reel may contain totally unconnected 
episodes filmed at wide intervals of time. In this case, the editor's 
task should be to find some central idea or fact to which a 
number of the episodes can be related and to piece them to- 
gether into a coherent sequence. 

If you are a family man and accumulate a collection of shots 
of your children of different ages, you can edit the material 
so as to concentrate attention on one particular child. If, in 
the course of a holiday, a number of shots are exposed at 
different times along a particular river or coast, this stretch of 
water can provide the connecting link. All the shots which 
feature it can be placed in chronological order, and the 
remaining, unrelated material, held in reserve or used else- 
where. 

When on holiday, the temptation to shoot "off the cuff" is 
hard to resist. The tendency is to take the camera out when a 
shot presents itself and put it away afterwards without a 
thought. In this case maps, plans and tourist brochures can 
greatly help to bridge awkward gaps in continuity. 



Filming Public Events 

In the "newsreel" type of film which records an actual event, 
the editor has not got so much freedom of action. Continuity 
here is greatly assisted if you have the foresight to get plenty of 
variety in camera angles, crowd reaction shots, etc. You may of 
course be lucky and discover ways of putting existing material 
together in an effective manner, even if there has not been much 
advance planning. 

Opportunities for humorous juxtaposition of different aspects 
of an event are often only discovered at the cutting stage. While 
the perspiring participants in a cycle race are battling up a 
steep hill on a hot afternoon, an enthusiastic supporter with a 
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glass of beer in his hand may be waving them on from a shady 
spot. Cross-cutting could be very effective in such cases. 

Smooth Cutting 

The direct cut, as already mentioned, is the most frequent 
transition in the cinema. It gives either a fresh view of con- 
tinuing action, or introduces other action which is presumed 
to be proceeding simultaneously. 

It is the editor's responsibility to ensure that the cuts he 
makes appear smooth on the screen. At first, this seems para- 
doxical, for how can what is in fact an abrupt change of view 
ever appear "smooth" ? Let us examine this point. 

It is iiomial to begin a sequence in the cinema with a long 
shot s^ownig^^Herat"view of the, action and its surroundings. 
The* recognized procedure is then to move progressively closer 
in each shot until important details are picked out for the 
audience, who have been prepared for it by the earlier general 
views. Careful selection of camera position and aim for suc- 
cessive shots should so rivet the audience's attention on the 
action that they entirely forget the camera and its constant 
changes of position. 

The successive cuts go virtually unnoticed as such, and 
when the audience can forget the camera in this way, we can 
be certain that the cutting has been well done. To achieve this 
happy state of affairs, two essential conditions must be fulfilled. 

First, the placing and movement of the actors must remain 
unchanged from one shot to the next. If they do change, they 
must do so consistently with the positions they would be ex- 
pected to occupy if they were moving during the time assumed 
to elapse between shots. 

Second, the successive camera positions must not lie in a 
straight line. As the camera moves in closer, each successive 
shot ahoiM-be fiimearSTa dSferent afigte; preferably at least 
30 and not more than 90 deg^c^jEtoafe in the 

immedia*eiy*^eceding sh.rtr?feiS*jpa?Ly sound more like geo- 
metry tbSif cinematography; but it is a facftr Aat $bots taken in 
successigBJW^te give the 

impression that the camera leapt forward in a series of jerks 
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while still running. If they are taken from only a slightly dif- 
ferent angle, the transition appears more abrupt than when 
taken from a quite distinctly different angle. In this case, a 
small change of angle seems in .some way to draw attention to 
the camera. 

The pattern: long shot, mid shot, close shot, is not an in- 
variable rule. It is not uncommon for a sequence to begin with 
a deliberately puzzling close shot of a feature of a whole subject 
which is then revealed to the eager audience in the director's 
own good time. 

Cutting on Movement 

Movementin the subject often makes a direct cut to a fresh angle 
or different image size essential (otherwise the actors would pass 
out of frame). At the same time, the fact that movement always 
attracts the audience's attention helps to provide a smooth 
transition between shots. If two actors are seen conversing 
together in close shot, and the story then requires that one 
should then get up and walk away, a cut will obviously be 
necessary if the person who moves away is not to disappear 
from view. The usual practice is to cut from a close shot to a 
medium or medium long shot, in which the camera embraces 
the area across which the actor is to move. 

When is the right moment to cut? If the preceding action 
makes it clear to the audience that some movement is imminent, 
the cut can take place immediately before it begins. Another, 
and very frequently used, alternative is to cut while the move- 
ment is actually taking place. On paper, this may sound as if 
it would be jerky on the screen. But when properly done this 
is far from the case. While the audience is preoccupied with the 
movement, we shift the camera angle or viewpoint in such a 
way that the change of shot goes virtually unnoticed. 

All the foregoing presupposes, of course, that the action in 
question is not only carefully rehearsed, but repeated a number 
6f times and filmed in duplicate or triplicate from different 
camera angles, the final result being then determined at the 
editing stage. Another instance that editing cannot be con- 
sidered in isolation from the earlier stages of film-making. 
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Fades and Wipes 

The technical aspect of fades and wipes has been discussed on 
pages 178 and 183. The short point here is: plan them in 
advance if possible. Both these special effects can also be made 
at a laboratory on 16 mm. film, at a price. 

Tone Balance 

When editing material that has been shot at different times 
and under different lighting conditions, avoid abrupt changes 
of tone, and in the case of colour film, also variations of colour 
balance. Where the individual shots are badly matched in this 
respect the differences will be less noticeable if they can be 
grouped in order of increasing or decreasing density. 

A further problem arises with colour film. An editor always 
likes to have a scene shot from several different angles, to give 
him plenty of scope in cutting. But with colour film and modest 
lighting equipment, every change of angle on an interior scene 
will call for a change in lighting set-up; this, in turn, will mean 
a change in colour values. When different angles of the same 
scene are inter-cut, these colour discrepancies may be dis- 
turbing on the screen. 

Such discrepancies will pass almost unnoticed if some ap- 
propriate cut-away material can be inserted (it may have to 
be shot specially) between the shots whose colour values do not 
match. Such cut-aways may be inserts, close-up reaction shots 
of persons not in frame in the adjacent shots, etc. 

Cutting Rhythm and Shot Length 

There is a natural tendency among amateur movie makers to 
keep as much as possible of the original footage in the final 
screen version. Film stock costs good money and everyone 
takes pride in their work. But this attitude is not conducive to 
good films. No shot should be retained in a film because of its 
photographic merit alone. The only justification for retaining 
a shot is that it advances the story. And as soon as it has served 
its purpose it should give way to the next shot. 



Generally speaking, the more detail there is in a shot, the 
longer it should remain on the screen. Long shots may there- 
fore require up to 15 seconds of projection time, but close-ups 
asTp&e a& g seconds or less. 

The length of indwiduai shots also depends on the mood 
and tempo of the particular sequence. An exciting horse race 
calls for rapid cross-cutting (i.e. alternation between different 
viewpoints); a lazy summer afternoon at the beach can be 
handled in a much more leisurely manner. 

The Final Touch 

When you have spliced the shots of the film together in the 
final order, the job of editing is still far from finished. On critical 
assessment some shots will usually prove to be superfluous and 
merely hold up the action, others can be shortened with profit. 
It is always wise to err on the short rather than on the long 
side in a film. Better that the audience should feel they would 
like to ?ee more, than that the show should appear to drag 
half-way through. To eliminate the personal factor, it is a good 
plan to show the film to an intelligent outsider. 

Editing and Commentary 

Family, travel and holiday films and most amateur films 
come under these headings are almost invariably accom- 
panied by a commentary from the cameraman-projectionist. 
This may be impromptu, or prepared and pre-recorded. 

Though the whole question of sound films is discussed on 
pages 260-280, the commentary, whether viva wee or repro- 
duced from a recording, can obviously have considerable in- 
fluence on editing technique. Commentary can be used to bridge 
gaps in the picture material, and it is a perfectly legitimate use. 

Unplanned films often lack essential continuity material, 
and here commentary is a great help. The danger lies in re- 
garding commentary as a panacea for sloppy continuity, which 
could have probably been avoided by more careful editing of 
the material available. Do not allow the addition of commentary 
to make you careless about editing. 
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Projection 



AT THE BEGINNING of this book (page n) we used a simpli- 
fied description of what happens in a cine projector to explain 
the principle underlying motion pictures. 

Each single picture in the strip of film remains stationary in 
the projector gate for a fraction of a second, a revolving shutter 
uncovers the light and an image is projected on the screen. 
The shutter then cuts off the light, the picture is moved on and 
the cycle is repeated. 



Actually, there is more to it than that. Tfee jll 
in projection isjDglj^ 
and <IpHfSH^^ 
one another at tiinU^^^^ 

eye caff|ee 4O^erruptions, p.& JQ&U an,3^^^^^^ears 
to flicker. 

TjTorHer tosatis^jthese conditions,^pro|ectO shutter has 
to bc least 



irrespective of th^ni|niber of different frames prey ectedir^ that 
peiioSrWhen the projection rate is f6*p.s., each frame should 

_ tU i ja> i|(i) g i | u> ll|iHIIII"* l " l 'l""'" 1f T r "'i -.""-wy -)P-*'AL , ,** ws ^i SWB.I'WV.* -**J <?*> < - .. " j/ J (!'m^"rf*.* >, w^^ VAW r JBrtWB ^ Mwa , M wffv(| .^^ 

thSretore be projected tnjee.times^b^r^.peing^naOTea on by 
the cfaw, otherwise flicker becomes evident. For 1ES7 fKe 

designed to 



run at 24 f.p.s. only can have a shutter with two blades, each 
frame being then projected twice only; but a two-bladed 
shutter gives quite noticeable flicker at 16 f.p.s. 

" n P ra fftfiP5a. .^Qsl^ub'Stand^xdma.chines have three-bladed 
shutters^ enabEng them tolSTruii over 
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Projector Components 

The basic^components of a silent cine projector can be grouped 
under feuFRsafi^n lampf con- 

detfSexlens^ ; tEe mbtof ; the intermittent 

mecMn^ 
sprockets. 

An optical sound projector has additional mechanism de- 
signed to scan the sound track after the film has passed through 
the gate. The film is held against a drum rotating at a constant 
speed; light from an exciter lamp is focused on the sound track 
and impinges on a photo-electric cell* The variations in the 
track are converted into corresponding electrical impulses by 
the cell, and then amplified for reproduction through the 
loudspeaker. That part of the projector where the sound is 
scanned in this manner is commonly known as the sound head. 

Many sound projectors are also fitted with a separate sound 
head for reproducing from magnetic stripe (page 268) and in 
some cases also for recording purposes. The facilities often 
include simultaneous recording on two channels, e.g. speech 
and music. 

Most modern 16 mm. sound projectors will also screen silent 
films at 1 6 f.p.s. 



Multi-Gauge Projectors 

Several manufacturers have produced projectors able to screen 
films of two or three gauges at will. The most usual combination 
in a dual gauge projector is 8 and 16 mm. When these gauges 
are combined, a lens suitable for the larger gauge will give a 
very small picture (at a given projection distance) with 8 mm. 
film. It is often possible to obtain a special short focus lens for 
the smaller gauge. 

The change-over from one gauge to another is usually made 
by interchanging parts such as the gate, pressure-plate and 
feed and take-up sprockets, which are duplicated. One type of 
dual-gauge projector has twin film channels side by side, so 
that no interchange of parts is necessary. 

Generally speaking, a high-quality projector designed to 

235 



project one gauge only will give better results on that gauge 
than a machine designed for dual or triple gauge projection. 

Current Supply 

Most projectors marketed in Great Britain are designed to 
operate on 200-250 volts A,C. Some can also be operated on 
direct current. 

On silent models the motor is often series-wound with vari- 
able manual speed control. Sound projectors have either 
synchronous or induction motors, or are fitted with a governor, 
so as to ensure a constant speed of 24 f.p.s. for the projection of 
sound films. 

Lamp Voltage 

Sub-standard projectors are usually fitted with a powerful 
tungsten lamp of special type designed for projection. 

For maximum efficiency the filament should not be larger 
than the projector gate. As the size of the filament is in direct 
ratio to the voltage of the current supply, this requirement is 
particularly difficult to meet with 8 mm. film. The tendency 
in modern projectors for this gauge is to use a very low voltage 
lamp. 

On the other hand, some 16 mm. projectors, formerly fitted 
with no volt lamps operated through an external resistance or 
transformer so as to obtain a more compact and therefore more 
efficient filament, now have mains voltage (200-250) lamps 
which do not require this cumbersome extra component. It is a 
question of making a compromise one way or another between 
lamp efficiency and portability. 

As transformers only operate on alternating current, certain 
modern 8 mm. projectors incorporating a transformer to step 
down the mains voltage for the lamp cannot be used on direct 
current mains. 

Either type of supply can be reduced by means of a resis- 
tance, but a resistance itself consumes current and generates 
unwanted heat. A transformer is therefore preferable for A.G. 
mains. 
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THE PROJECTOR 




Left and below: Main projector 
components. I, Lamp. 2. Concave 
mirror. 3. Condenser. 4. Shutter. 

5. Sprocket wheel roller guides. 

6. Feed spool. 7. Film. 8. Film 
gate. 9. Projection lens. 10. 
Take-up spool. II. Film winding 
on to take-up spool. 12. Take-up 
sprocket wheel. 13. Motor and 
cooling fan. I, 2, 3, 4, 8, and 9 are 
the optical system of the projec- 
tor; 5, 6, 10, 12, and 13 are parts of 
the projector mechanism. 





The design of the optical system governs the brilliance of the projected picture. 
The concave mirror 2 projects an image of the lamp filament into the plane of the 
filament itself. The condenser concentrates the light on the film in the gate and 
the projection lens throws the image on the screen. 





There are several types of dual-gauge projectors available. The change from 
one gauge to another is usually effected by interchange of the gate (above, /eft, and 
right) and feed and take-up sprockets (centre). When one of the gauges Is 8 mm., a 
special short focus projection lens is desirable. 
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Lamp Life 

It is very important that the rated voltage of the lamp should 
mSX&rt^^ mains voltage is too low, 

emit a yellowish light, which will 



falsify the rendering of colour film. If, on the other hand, the 
mains voltage is too high, lamp life will be seriously curtailed. 
Except when maximum performance is required, it is a good 
general policy slightly to under-run a lamp. 

If the mains. voltage &&iiflttwa m.mJ^te* longer 
life from^Ja^ fi.?8l- 

ciericy. Or set T transformer "or resistance to step the voltage 
down rather more than strictly necessary. 

Lamp life can be greatly increased if the Jamp^ cm. always 
be switched' on at low power ffoff full voltage 

onJ^rapptiedn^en the filament ; has warmed up. 

A^foiipraniarready method of achieving the same end con- 
sists in wiring a second projection lamp, or the element of an 
electric fire, in series with the lamp in the projector. For the 
actual projection this "ballast" is then short-circuited. 



Cooling System 

A projection lamp becomes exlrer^^ 

profeffSm'zSS^^ ^J^atjs^fogaje^d, 

the prSj^cFo^^ 

NormaHy*a Tan is fitted to the motor spindle, and a forced 
draught is taken up to the lamp. The cooling system must on 
no account be obstructed. 

Although all sub-standard motion picture film is non- 
inflammable, it is easily damaged if the film remains stationary 
in the projector gate while the lamp is switched on, unless there 
is a heat-absorbing screen between them (see below). It is for 
this reason that the wiring of all projectors is so arranged that 
the lamp cannot be switched on when the motor is not running. 
On the more advanced type of projector, the lamp cannot be 
switched on until after the motor has started running. 

Many advanced projectors are fitted with a still picture 
mechanism, which enables single frames to be examined at 
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leisure on the screen. The mechanism is so designed that when 
the film drive is disengaged, a heat-absorbing screen is brought 
into position between the lamp and the film. 

Two other points need mentioning in connexion with en- 
suring maiaSSmf lampTFe. "TEe" first Ts 



should not be tilted e^e<^wlyT^ lamps are 

intended for burning only in a strictly wltfcaTposition. Second- 
ly, never move the^projecfbr abo^\^il^JE^SBlis burning; 
the filament is then more sensitive to shocks an,,d Bferation. 

Lamp Adjustment 

Most projection lamps operating at voltages of no and up- 
wards are fitted with the so-called P.F. (prefocus) cap. This will 
only fit into the socket in one particular way, to ensure correct 
location of the filament. 

If the screen image is unevenly illuminated, the lamp may 
be out of alignment. Most projectors have adjustment for lamp 
position in both horizontal and vertical planes. 

A simple method of checking lamp adjustment is to leave 
the projector unloaded, place a screen a short distance in front 
and hold an ordinary hand magnifier in the projector beam. 
When properly adjusted, this will throw an image of the lamp 
filament on to the screen. Adjustment is correct when the 
secondary image of the filament, reflected back from the con- 
cave mirror behind the lamp, exactly fills the spaces between 
the primary image. 

It is also possible for condenser lenses and mirror to get out 
of adjustment, but realignment here should preferably be 
entrusted to an expert. 

The Lens 

Just as the focal length of the camera lens (see page 26) 
determines the field of view that will be recorded on the film, 
so the focal etf the projecti 

of '^ 
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The normal focal length of projection lenses is usually about 
double that of the standard camera lens of the film gauge in 
question. Thus 8 mm. projectors have lenses of between 20 
and 25 mm. (f to i inch) in focal length; with 9.5 and 16 mm. 
projectors focal lengths vary between 35 and 50 mm. (i-2 
inches). In order to obtain a screen image 4 feet wide from a 
16 mm. projector fitted With a 50 mm. lens, the projection 
distance has to be about 20 feet. 

Focusing a projection lens is a simple matter. It is twisted 
in its mount until the screen image is sharp. Most lens mounts 
have a coarse and a fine adjustment. The rough setting can 
usually be found by pushing the lens backwards or forwards 
bodily against spring pressure, and fine focusing is completed 
by gently rotating the lens in each direction. 

Spool Orientation 

The amateur showman who puts on his films the wrong way 
round is only one degree less laughable than the man who fails 
to rewind his reels after a show and then finds that they come 
out backwards and upside down when next screened. A few 
elementary precautions can easily prevent such mishaps. 

The first essential is to know which way round to hold the 
film reel before lacing up. 

Almost aUjjrc^^ 

hand^lid^T'TKal^^ an d 

screenTo the right of the ryrd^dio^is^ When lacing up a reel 

>,___ ^ - uJii8""' ri i '"' fftw<^^"^*^"* Ma ^* mm ^'^^^ ** * 

of o or 16 1S55irfilm, hold the reel up so that the free end hangs 
down on the right-hand side of the coils. 

With the reversal film normally used by amateurs, the emul- 
sion (dull side) will be on Ke right, an3*^enlHrea9CTthrough 
the macliuffi^ is a 

positive print from a iS^mLnTTnegative camera original (often 
used by professionals) the free end should hang down in the 
same way, but the emulsion will be on the inside of the reel 
and, when laced up into the projector, face towards the lamp. 

With single-perforation 16 mm.j!Oj^^ 

side mu^ ? rr i ??2: n H^ acturers 

provide sjpobTSTEarwiTl^bnly fit on projector "spindles one way 
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LACING THE PROJECTOR 



The first step in lacing up is to 
ensure that the feed spool is 
correctly orientated. With the 
projector lens facing right, the 
free end of 9.5 mm. film should 
hang down on the left hand side of 
the spool. The free end of both 
8 mm. and 16 mm. film should 
hang down on the right. With 
16 mm. single perforated film and 
with all 8 mm. film, the perfora- 
tions must be on the side facing 
the operator. 





left: Film path for 8 and 16 mm. projectors. The top (feed) spool revolves anti- 
clockwise, the bottom (take-up) spool clockwise. On some machines the take-up 
spool Is located at the back. Right: Film path for 9.5 projectors. 

On some projectors with belt driven spool arms the belts have to be twisted 
to rotate the spools in the correct direction. It is important to make adequate 
loops both above and below the gate to allow the intermittent mechanism to 
function properly. 



To test fi I m of any gauge 
for orientation with the 
feed spool in position, hold 
the free end above the 
spool and stand facing the 
projector lens and towards 
the rear of the machine. 
The image in the film should 
then appear upright and 
laterally correct. 
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round. This is to prevent the film being put on back to front. 

Usually 9.5 mm. film is spooled the other way: the reversal 
(i.e. camera original) emulsion is spooled inwards, and when 
the reel is held up as described above the free end should drop 
down on the left-hand side. As the projector of this gauge runs, 
both feed and take-up spools should revolve anti-clockwise; 
with 8 and 1 6 mm., the normal direction is clockwise for both reels. 

A minor disadvantage of 16 mm. spools that will only fit 
a spindle one way round is encountered when using them on 
rewinders. Some types of animated viewer (see page 223) 
accept spools the opposite way round to projectors* After 
editing a film on a viewer, make sure that it is wound back in 
the correct orientation for use on a projector. 

Threading 

The exact threading procedure for individual projectors varies 
aeeorffinirw^ 
projectors; 

-'^WEeSrSie reel is the right way round, make sure that there 
is a sufficient length of blank leader: 3 feet for silent prpjectprs 
and aUeastj^eli^^ the 

tak^upTspodls at Ie^tas4a^^ 
thejeed^gpol, 

When actually lacing up, the most j^ort^ntjpintjto watch 
is tlSrsizirtjfth^ 



be laf^^nougffTo alW 
pfopeHfl^ the regular rotation of ,thc,feed 

anH take-trpripffick^s tanffinWe case of sound projectors, of 
the sound drum also). Thejeffect of having the loops too small 
is immediately appardffTon tEFlcriSnT^^^i^^^wll be 
ST SEere wflT proBaH^ 

other hand, the lowerjoop 

^ 

' that the claw engagespi^^ per- 

have 
ttr"t)e 



turned by hand jfcg ^, 
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When the moment to switch on arrives, make sure that the 
lamp switch (if any) is in the "off" position. Do not switch on 
the lamp until the mechanism has reached normal speed. When 
the machine has started running, watch and listen carefully 
for any sign or sound of maladjustment. If anything goes wrong 
with the threading of a film in a projector running at 24 f.p.s., 
it is quite possible to ruin as much as 2 feet of film before the 
machine can be stopped. Although it is a rare occurrence, 
trouble of this kind usually arises from loss of either loop. 

The Screen 

A good film deserves a good screen, otherwise all efforts with 
camera and projector will be wasted. A bed-sheet, on which 
many a show has been improvised, is simply not good enough. 
It will inevitably have creases, and in an effort to remove them, 
other, diagonal, creases will be caused when the corners are 
stretched apart between drawing-pins. Apart from that, an 
ordinary sheet absorbs too much light, as can be seen by looking 
behind it when the projector is directed at it. 

The screens available on the market fall into three types: 
plain white, beaded and silvered. Each has its advantages and 
disadvantages, and the choice is largely governed by the size 
of the audience and the shape of the room where the screening 
is to take place. 

The best screen for all-round purposes is probably the beaded 
type. It gives the most brilliant picture, provided that all the 
audience can sit reasonably near to a straight line between 
projector and screen. But if people have to sit at an oblique 
angle, as would happen in a room which is broader than it is 
long, image brilliance falls off badly for those at the side, 
and a silvered screen would be given better over-all viewing 
quality. 

If some members of the audience have to sit very much to the 
side, the best picture for them will be provided by a matt, 
white screen surface. 

Screens are available in self-erecting (box) form, also with 
collapsible legs. Sizes vary widely, but a usefiil size for general 
home use is about 30 X 40 inches. 

243 



Where to Put the Screen 

The screen should be placed against a dark background, a pair 
of curtains for example. If it has to be placed against an article 
of polished furniture or on a mantelpiece, light- toned furnish- 
ings or walls should be covered with some dark material to 
suppress unwanted reflections. 

The illusion of reality in the projected image is sometimes 
enhanced if the screen can be placed at some distance from 
background and surroundings. The picture then appears to 
materialize in mid-air. 

Unlike television, films are best viewed under total blackout 
conditions. The showman's artifice of dimming the lights and 
bringing them on gently after the programme is by no means 
to be despised; the result is very restful to the eyes. Variable 
resistances for the purpose are easily obtainable. 



Seating 

The size of the picture is, of course, governed by the power of 

tRjTJST^^ 

pn^ectj^ 

themselves. Seatin^^ 

TaETcai^I^^ close to the screen. The mini- 

munT3ni^^ the size 

of screen; as a general rule it should be about three times the 
screen width. In any case, it is a mistake to attempt to blow 
the picture up tocT big. It "thenTnSre^ 
under-tsq^ people 

sitfingTE^re "may not be able to see sufficient details. The dis- 
tance from the screen to the back row should not exceed about 
eight times the screen width. 

With 9.5 and 16 mm. projectors, a projection lamp of 2O'o- 
300 watts is adequate for a screen 2^-3 feet wide, while a 
400-500 watt lamp will be goodeno^ 
witieTTor-arferg^ 
is "nece^ 

For a2T*mm. projector the screen width figures should be 
halved in each case. 
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PROJECTION SCREENS 





Right: The power of the pro- 
jection lamp should match the 
screen size used. This rough guide 
applies to 9.5 and 16 mm. projec- 
tors with lamps operating at volt- 
ages between 1 10 and 250. With 8 
mm. projectors, the screen width 
obtainable is halved. Some modern 
projection lamps, operating via 
transformer or resistance between 
6 and 50 volts, are relatively much 
more efficient than their wattage 
rat ing suggests. 




oouoo 




Top left: The conventional 
hanging screen roils away into a 
cylindrical case, which can be fixed per- 
manently above a blackboard in a lecture 
hall. Bottom /eft: The suitcase type is very 
compact when closed, but needs a table 
or other stand when In use. Top right: 
Larger portable models incorporate 
their own stand. 



SO" 



750 w 




500w 




30 Ow 



Left; The most suitable sur- 
face for a screen depends on the 
angle at which it will be viewed. 
If all the audience can be seated 
within an angle of 40 degrees, a 
beaded surface gives the brightest 
image. But if the shape of the 
room dictates a viewing angle of 
60 degrees, use a silvered or matt 
white surface. 
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The Room 

If there is a choice of rooms for screening purposes, a long 
narrow one is preferable to a short wide one. Two rooms with 
communicating doors can be turned to good account by plac- 
ing the projector in one and aiming it through a half-closed 
door or pair of curtains. 

A still better arrangement is to make a false door of hard- 
board or plywood with a glass projection port at the appro- 
priate height. The ideal is to knock a special projection port 
in the wall. It can be concealed by a picture when not required. 

The purpose of all these arrangements is to isolate the pro- 
jector from the audience as far as possible. This eliminates 
mechanical noise, and enables the projectionist to work in 
proper light. 

A silent projector can easily be run without sound insula- 
tion, but a sound programme is seriously affected by projector 
noise. Many modern machines are specially sound-proofed, 
but it is still better if they can be operated from another room. 



Getting Ready 

When the projector has been laced up, the tilting and framing 
controls must be attended to. 

The tilting adjustment varies greatly according to the model 
of projector. Sometimes the whole instrument is jointed in the 
centre and pivots round a single, large diameter bolt. Or the 
machine may have four screw feet, each adjustable for height. 

When setting up the projector for a show, the main thing to 
ensure, apart from seating arrangements (see above), is that the 
projector stands at least as high as the centre of the screen. 
Attention to this point will often save you the embarrassment 
of a last-minute search for magazines and books of a particular 
thickness. 



Framing 

All projectors are fitted with a control which adjusts the posi- 
tion of the picture aperture in relation to the claw. This is 
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16 mm. PROJECTION SIZES AND DISTANCES 



5 69 

2 SCREEN DISTANCE IN MET&S 




0.25 



You arc planning a home movie show. Can you fill your screen with the pro- 
lector at one end of the living-room and the screen at the other? You are showing 
films in the village hall. Will there be enough room for your audience between 
screen and projector, or will you need a long-focus lens? The graphs on this and 
the next two pages will answer these questions. 

To find the image size at any screen distance, lay a ruler vertically on the page 
so that it cuts through the screen distance required. Mark the point of intersection, 
then place the ruler horizontally against the point, and read off the image width on 
the left-hand margin and height on the right-hand margin. Thus a 2-in. lens on a 
16 mm. projector will give a screen Image approximately 3f x 3 ft. at 20 ft. To 
calculate the screen distance for any given Image size, see page 248. 
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9.5 mm. SILENT PROJECTION SIZES AND DISTANCES 



METRES 
15- 



369 
H2 SCREEN DISTANCE IN METRES 
FEET 




0.5 



0.25 



To find the throw required for any given image size, lay the ruler horizontally 
across the page, cutting the image width on the left edge. Mark the point at which 
the ruler intersects the line corresponding to the lens in use, then place the ruler 
vertically against this point and read off the screen distance along the top or bottom 
edge. 

Example: What throw or screen distance will be needed to fill a 5 ft. screen with 
a 2-in. lens on a 9.5 mm. silent projector? We Lay the ruler horizontally across the 
5 ft. mark on the left-hand edge, and note the point at which it cuts the diagonal 
line corresponding to the 2 in. lens. We now lay the ruler vertically against this 
point and read off the screen distance in feet along the bottom edge. The answer is 
30 ft. To find the image size at any screen distance for 9.5 mm. film, apply the 
instructions on page 247 to the graph above. 
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8 mm. PROJECTION SIZES AND DISTANCES 



-2.75 

METR& 



-2.5 



-2.25 



FKT SCREEN DISTANCE IN METRES 
-II 




To find the image size at any screen distance with 8 mm. film, apply the instruc- 
tions on page 247 to the graph above. Example: Your projector has a I in. lens. 
If it is placed at 20 ft. from the screen, how wide will the screen have to be? 
Answer: approximately I metre or 40 in. Sometimes the distance between pro- 
jector and screen, and the width of the latter, cannot be varied. Then we have to 
find the most suitable focal length of projection lens to fit the circumstances. 
Example: What focal length of lens is needed to fill a 5 ft. screen with 8 mm. film at 
a projection distance of 30 ft.? Here we go about it the other way round. First 
measure off the distance of the 30 ft. mark on the bottom edge. Now lay the ruler 
horizontally across the 5 ft. mark on the left edge. The lens nearest to a point 
the same distance from the left edge corresponds to a I in. lens. 
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necessary to ensure that the frame is correctly centred in the 
aperture, and thus fills the screen properly, being neither cut 
off at the top nor the bottom* 

On most models the action of adjusting the framing also 
moves the picture area up and down on the screen (which in 
itself affects the tilting, see above). More advanced projectors 
have optical centring, with which the axis of the lens moves 
together with the gate aperture. In this way, the picture does 
not move up or down on the screen, but only within the con- 
fines of the screen area. 

Attend to all these points before the audience arrives. In 
winter, make sure that the machine is already at room tem- 
perature when the show begins. When a machine is brought in 
from a cold room or outdoors and operated in a warm atmos- 
phere, condensation will form on the lens and completely spoil 
the picture until the whole machine is thoroughly warmed up. 
This may take as long as one whole reel. 

Programme Pluming 

A home-moviejsessi^^ side. Aim 

a^nttaftB^ Your family may enjoy 

watcHng ^S^^^TGrTi!b^ screen; but outsiders will judge 
the show by stricter standards. Do not overwhelm the audience 
with your own personal films; introduce some variety by hiring 
or buying films from the many sub-standard libraries. 

SCREENING TIME AND FILM LENGTH 



Length of 
Film 
(feet) 


8 mm. 


Time with 
9.5 and 16 mm. 
Silent (16 f.p.s.) 


9.5 and 16 mm. 
(Sound (24 f.p.s.) 


25 
50 
100 
200 
400 
800 
1,600 


2 min. 5 sec. 
4 min. 10 sec. 
8 min. 20 sec. 
16 min. 40 sec. 
33 min. 20 sec. 


2 min. 5 sec. 
4 min. 10 sec. 
8 min. 20 sec. 
16 min. 40 sec. 
33 min. 20 sec. 
66 min. 40 sec. 


I min. 22 sec. 
2 min. 45 sec. 
5 min. 30 sec. 
11 min. 
22 min. 
44 min. 



In the professional cinema, not only do the lights dim gently 
before the show begins, but the audience only sees what it is 
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meant to see : the censor's certificate at the beginning, and the 
end titles. Too many home shows begin with several seconds of 
fogged film with perforated emulsion numbers flashing past. 
To raise a show to professional standard of presentation, only 
switch the lamp on when the picture is in the gate; and switch 
off immediately after the end title fades. If you have no separate 
lamp switch, interrupt the projector beam with the hand or a 
piece of black card. 

Avoiding Breakdowns 

Always be prepared for trouble during a show; you are then 
unlikely to meet it. 

If you are giving a show away from home, make a point of 
finding where the fuse-box is, and check whether the socket to 
be used will carry the necessary load. There is such a variety 
of electric fittings in Great Britain that it is a good idea to 
keep handy a box of assorted plugs and a screwdriver. 

There is a great temptation to use a bayonet adapter for 
fitting in place of a standard electric light bulb, this being the 
only fitting which can be plugged in for certain in any house- 
hold. But with large projectors, it may overload the circuit and 
blow the fuse; also the mere weight of the projector lead may 
drag the fitting to the floor and break it; and lastly there is no 
means of earthing the apparatus. 

filnf Bire^^g^; The inch wide variety exactly fits 16 mm. 
film; 8 mm. film can be joined if desired with the adhesive tape 
sold for joining J inch magnetic tape. When making an emer- 
gency join, stick the tape on to the base (i.e. shiny, non-emul- 
sion) side of the film. 

Projection lamps .to^A^ifelt 9LI^G5S9 w 2 ut wllen l east 
expected. The remedy is obvious: always carry a spare. But 
IcY-ttBG^ 

machine. A show that begins with a 500 watt bulb and has to 
end with a 250 watt lamp because of a breakdown creates a 
very bad impression. 
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Rewinding 

It is best tojeaye &U rewinding Jill after the end of the show. 
TfiougTTsome projectors are fitted with a power-driven rewind, 
it is kinder to the film to rewind them by hand. 

When projecting a succession of reels and leaving them to 
accumulate for rewinding later, arrange the order so that you 
are not left with a take-up reel (from the preceding film) that 
is too small for the next one in the roll. Unless there is a suffi- 
cient supply of empty reels to start with, this means that the 
shortest reels should be shown last. 

Beware also of the wide differences in the inside diameter of 
certain 4OO-foot spools for 16 mm. film. Some makes will 
accommodate up to 50 feet more than others, owing to this 
difference. If the feed spool is full, you may find that it will not 
all go on to the take-up spool. 



Shows in Large Halls 

When sub-standard film is to be screened before a really large 
audience, nothing must be left to chance. The 8 mm- gauge is 
only intended for viewing in the home, and any attempt to 
screen films of this gauge side by side with the larger gauges 
at a comparable screen size can only lead to disappointment 
and invidious comparisons. The tremendous degrees of en- 
largement involved show up the graininess mercilessly. 

When 9.5 and 16 mm. fitej^ 

enEBn^^^ 75 

wattsTTbr special occasj^BSL&^ 
" 

10 per cent, 

' 



It is also 



^vh^^^ is up 

""volfage^are often as much as 10 to 20 per 
cent lower^&an their rated value. 

Some projectors are fitted with adjustable or interchangeable 
shutters. As flid^isj^^ 

distances^ it may be posjbkJb^ shiijtJteJC^J^rJfit one 

wSITIew^ 
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Maintenance 

Projectors require regular lubrication to keep them in good 
order. The rule should be little and often rather than over- 
oiling at long intervals. Lubrication points are usually marked 
with red paint. Some advanced projectors have a centralized 
oiling system. When a projector is in regular use, oiling is 
advisable at given intervals, usually stated in the instructions. 
If stored away for a long period, lubricate again before 
using. 

To avoid over-oiling, use a modern oil-can designed to deliver 
a drop at a time without surplus. One excellent type is designed 
to look like a fountain pen; another is modelled on a medical 
hypodermic syringe. 

The motor brushes and commutator should also be regularly 
inspected and cleaned. 



Film Storage 

Whether films are kept on the projector spools provided by the 
laboratory or spliced together on larger reels, they should not 
just be put away in a drawer. Dust, heat and excessivehumi^y 
are the princ^ 

"Keep all spools of film in metal or plastic boxes. Title, place 
and date of exposure can then be written on the box, or on the 
special cellulose tape designed for writing on. With plastic 
boxes, the title can of course be written on a loose piece of 
paper and inserted with the film. Special cases are also avail- 
able, designed to hold several cans of film, either in suitcase 
form or in the shape of a canvas bucket with a zip fastener at 
the top. 

In Great Britain, the general humidity is usually sufficient 
to prevent films from becoming brittle without special attention 
to humidification. Very old black-and-white film stock may 
however be brittle, and special humidifying solution can be 
obtained. Some film cans are fitted interna^ 
patph of absorbent papH'WtaK^^ 



glycerine addecLAppl^ 
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cause the coils of the film to stick together and the remedy will 
be worse than the defect. The foregoing treatment should on 
no account be used with colour film. 

Films should be cleaned from time to time, either with special 
ffim TSl^^ or with 

carbon tetrachloiide, A silk cloth can fee dipped in this fluid, 
the film "and tKelffin drawn through while 



gentle pressure is applied to both sicles. Carbon tetrachloride 
evagoratesrapidly, and the cloth should therefore be fre- 
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Special Systems 



THE POPULARITY of the wide screen in the commercial cinema 
has led to the introduction of apparatus and lenses for the taking 
and projection of amateur wide screen films. The aim in all 
cases is to increase the relationship of width to height or the 
aspect ratio of the screen image, which is normally 1.33 to i. 

The commonest method, applicable to the 8 and 16 mm. 
gauges, involves the use of an optical anamorphic attachment on 
a normal camera and projector. Similar results are also ob- 
tainable by the use of apparatus designed to use a different 
frame area of film. But in this case only cameras and projectors 
specially designed for the purpose can be used. 

Anamorphic Systems 

The anamorphic system, originated by the French Professor 
Chretien and popularized under the trade name CinemaScope 
in the commercial cinema, uses cylindrical lenses, prisms or 
mirrors, which compress or expand an image in one dimension 
only. A simple illustration of the result can be seen in a dis- 
torting mirror at a fun-fair, 

A single attachment marketed under the trade name 
Delrama can be used for both taking and projection. It incor- 
porates a pair of cylindrical mirrors, one convex and the other 
concave, and increases the aspect ratio to 2 : i. The attachment 
is fitted in front of the existing camera or projector lens. 

In practice, an anamorphic attachment increases the hori- 

be sdlowed for when comjp^^ 

mmamuiiU'iuHiii.i-iL.wn.i'H .inM.iii'H ii ' nqiwnifflmTjfTtM 

finder can be adjusted to the same horizontal acceptance angle 
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as the anamorphic attachment, it will be necessary to allow for 
the reduced height of the image, to correspond to the greater 
aspect ratio. 

Owners of 16 mm. sound projectors can also obtain special 
lens Si^dmefc^^ sX and 

sX) enabling them to screen library 



copies of professional films shot byThe CSiiemaScope* process. 

ruT^^-i^^^.vMf^^^^^* 1 ^' '*****' '" '' ' ""'"" '******" """""'"r ^*,^wn^f^%**' **. *i" -'!* ..- wt,--. *t * 

TBHeattachments are not intended for camera use. 



Several manufacturers of amateur cine equipment are follow- 
ing the lead given by the professional Vistavision process, in 
which the cine frame itself has a larger aspect ratio, which is 
reproduced on the screen without recourse to anamorphosis. 

Patht-Duplex 

Pathe have introduced a special 9.5 mm. film known as Duplex 
and provided with double perforations in the centre. When 
loaded into the camera designed for the purpose, it can be 
exposed in either of two alternative ways at will. 

With camera held vertically, an image of normal dimensions 
is obtained, and can be projected normally. 

Alternatively, half the gate aperture can be masked and the 
camera turned on its side so that the longer side of the frame is 
horizontal. The film then runs horizontally through the camera 
and, as with double-8 film, only one half is exposed at a time. 
At the end of the run the charger is turned over to bring the 
other, unexposed, side opposite the gate aperture, for the second 
run. After processing, the film is split down the middle and 
joined end to end. But projection procedure is different from 
that with 8 mm. film: the film runs horizontally through the 
special projector, giving an aspect ratio of 1.6 to i . 

Super-Huit 

A similar adaptation of a 16 mm. camera, involving masking 
half the gate aperture and holding the camera horizontally, 
has been carried out in France under the name Super-Huit. 
Special attachments are provided to enable the films to be 
shown on a normal projector. 
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WIDE SCREEN AND STEREO 




9.S 




Above: The Pathe-Duplex wide screen 
system uses specially perforated 9.5 mm. 
film. The camera is held so that the film 
path Is horizontal, and the longitudinal 
image covers one half of the normal 9.5 
mm. frame area. The film is split after 
processing, and a special projector is 
required. 



Above left: One French 16 mm. camera can either provide a normal aspect ratio 
picture, or operate as a wide-screen 8 mm. camera. For wide-screen operation the 
camera is held horizontally and half the gate is masked over. The film is then slit 
for projection as with normal double-8 stock. 



Right: Stereo films are obtained with 
a special twin lens attachment to fit 
certain makes of 16 mm. camera. The 
lenses project a pair of images side by 
side on to the normal 16 mm. frame area. 
A special lens attachment is also needed 
on the projector, and the audience 
wear polarizing glasses. 





Left: Anamorphic wide-screen 
systems compress or "squeeze" 
the image in the horizontal plane 
only. The camera is seen fitted 
with a mirror anamorphic attach- 
ment. A. Optical system. B. Mount. 
C. Camera body. The same attach- 
ment is also used on the projector. 
With a normal lens the image on 
the film (extreme /eft) is a replica 
of the original. With an anamor- 
phic attachment a circle appears 
as an ellipse, but a wider field is 
covered. 



T.M.F.-R 



Panascope 

Another French manufacturer has designed a special camera to 
take double-eight film so that it is exposed across the whole 
usable width of the uncut film (9.6 mm.), while the height re- 
mains that of the 8 mm. frame (3.51 mm.), giving an aspect 
ratio of 2.7 to i. The film runs through the camera once only, 
and is not slit down the centre after processing. Though the 
film path is vertical in both camera and projector, both 
machines have to be specially designed to accept it. 



Wide Screen Projection 

When projecting a wide-screen picture it is necessary to bear 
in mind that, while the subject area is larger than normal, the 
projector illumination unless the machine is specially de- 
signed for the purpose remains constant. This means that a 
wide screen image will be less bright than one of normal aspect 
ratio, as a given amount of light is spread over an area perhaps 
50 per cent larger. 

With 8 mm. film this may be a serious handicap, as illumina- 
tion is often barely adequate for a large screen image of normal 
dimensions. And to reduce the picture width in wide screen 
for the sake of brightness defeats the whole object of the system; 
it then leaves a "letter box" screen of inadequate height. 



Exposures in Wide Screen Shooting 

The Delrama anamorphic system has no colour and no visible 
linear distortion. The field of view is expanded in width whilst 
the height of the picture remains unaltered. 

The manufacturers of the Delrama attachment recommend 
the use of one stop larger than normal when shooting. The 
extra picture area recorded on the film more than compensates 
for any light loss in the attachment itself when fitted to the 
camera; the purpose of the wider stop is to allow for the light 
loss that arises when the picture is projected on to a larger screen 
area than normal. Using a normal aperture with this attach- 
ment will result in a lack of brilliance in the projected picture. 
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Stereo Cinematography 

The necessity of projecting a double image on the screen and 
providing means whereby each eye only sees the image intended 
for it, makes stereoscopic filming more complicated than 
snapshots with a still camera, which can be examined in a 
hand viewer. 

Stereo filming equipment made by one manufacturer enables 
stereoscopic pairs of images to be recorded side by side on a 
single strip of 16 mm. film. A pair of lenses in a special mount, 
set at a separation corresponding to that of the human eyes, 
replaces the normal taking lens and the images formed by these 
lenses are brought together within the normal 16 mm. frame 
area by means of prisms. The camera finder is masked to 
indicate the field of view of the stereo' image, which owing to 
the division of the normal frame area is necessarily taller than 
it is wide. 

For the projection of stereo films the requirements are a 
special projection lens unit which polarizes the light in a 
different plane for each image, a metallized screen, and special 
polarizing glasses for each member of the audience. The projec- 
tion lens and spectacles are supplied as part of the stereo 
outfit. 

It should be noted that whereas stereo films of this type can 
only be shot with the camera for which the outfit is designed, 
the projection equipment is suitable for use on most 16 mm. 
projectors. 
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Adding Sound 



SOUND BRINGS motion pictures to life. Facilities for adding 
sound are now available for users of all film gauges. 

When associated wth^jn^ so 

many ^ro^ems 3iat ItTsT best to ^pprQ^ch .it, .by,, easy^ stages. 
First consider the audience; second, , the ^degree of s^chroniza- 
tion required j tHrct iKEIsxSing^af^a^atm /You can thenUeclde 
what system will suit you best, and what additional equipment 
you need. 



The Audience 

To consider the audience before even starting to make a film 
may seem like putting the cart before the horse. But where 
sound is concerned, it is essential to work this way unless of 
course expense is no object! 

If you only aim to show your own films in the family circle, 
you will usually only need a single copy of each and of its 
sound accompaniment, and you will probably always use the 
same apparatus for screening it. For ordinary home use where 
split-second synchronization (see below) is not required the 
sound accompaniment can be provided by gramophone records 
or tape recorder. "Mood music" records are available com- 
mercially to suit the film. 

The cost of a sound accompaniment on gramophone records 
or tape is not high, especially if you already have a gramophone 
or tape recorder. But if you hope to make a number of copies 
of a film for wider distribution, informal methods of this kind, 
where synchronization is obtained by manipulation of two 
separate units of apparatus, are no longer appropriate. 
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Where a film is required to reach a wide audience, make things 
easy for the projectionists. A cine club may have a standard 
procedure for playing sound on tape to facilitate exchange of 
programmes, but for other users you will have to record the 
sound on the actual strip of film beside the picture. This is 
expensive initially, but once done, synchronism is permanent. 

T3ierjUJ3^4ype^^ to 

picture film: magnetic [analpgQHS. toJ;apjax45^ldingsla^ (for 



j 6 mm, film only) optical or photographic. A single film can 
take both types of track simultaneously; this is done when 
commentaries are required in different languages. 

Synchronization 

The average amateur interested in home showings will want 
to add some background music and commentary. The music is 
available on gramophone records, which can be transferred 
to tape for convenience of timing and cueing. But beware of 
copyright (page 1274). The commentary is recorded on tape to 
fit the film after the latter has been edited. 

A mains-driven tape recorder runs at a fairly constant speed. 
Adequate synchronization for these purposes is obtainable if 
a continuous check can be kept on the running speed of the 
projector, which with most silent models increases as the 
machine warms up. Several devices for this purpose are now 
on the market. 

But for dialogue, with the characters actually seen on the 
screen as they speak their lines ("lip-synchronization") a tape 
recorder and silent projector, even when mechanically and 
electrically coupled, will no longer fill the bill. Sound on film 
is the only really satisfactory answer here. Costs are greater, 
but if dialogue is attempted, we can assume that the film, if 
successful, will have a wider appeal. 

Dialogue sequences can be undertaken with the aid of 16 
mm. equipment. They are either filmed and recorded simul- 
taneously (a sound-proofed or blimped camera and electrical 
or mechanical coupling of camera and sound recorder are 
required), or are filmed silent and post-synchronized in a studio, 
There the actors speak their lines to match their own lip- 
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movements from the screen image as the film is projected to 
them. The projector and recorder are then linked. 

A tape recorder has two main drawbacks when used for 
recording and reproducing dialogue. In the first place the tape 
is driven by friction, and liable to slip against the sound head, 
and it contracts and expands according to the humidity of the 
atmosphere. Finally, although the film is sprocket driven, the 
average silent projector has no device enabling a constant speed 
to be maintained. So true synchronization of the two instru- 
ments cannot be relied upon. 



The Scope of Existing Apparatus 

A cine enthusiast proposing to embark on sound will probably 
already own a cine outfit. This is likely to include a camera and 
ordinary silent projector; perhaps also a tape recorder. Accord- 
ing to the outfit, here is what it will do, and what additional 
equipment is required for more ambitious work. 

SCOPE OF SOUND EQUIPMENT 



Sound Equipment 
or Film 



Projector 



Scope of Combination 



Tape recorder. 



Tape recorder and 
tape synchronizer; or 
synchronized tape 
recorder linked to 
projector drive. 
Striped film. 



Film with optical 
sound track. 



Film with optical 
sound track and 
magnetic stripe. 



All types. 



8 and 16 mm. silent 
projectors designed for 
tape linking. 



8 mm.; 9.5 and 16 mm. 
silent projectors with 
special magnetic attach- 
ment. 16 mm. magnetic 
sound projectors. 
9.5 and 16 mm. optical 
sound projectors. 



16 mm. optical and 
magnetic sound pro- 
jector. 



Recording* and accompani- 
ment but not accurate syn- 
chronization with all three 
gauges. 

Recording and approximate 
synchronization of sound- 
short of lip-synchronization. 



Recording and full syn- 
chronization. 



Reproduction only with full 
synchronization (e.g. library 
prints; optical track cannot 
be added to silent films.) 
Addition of extra sound 
effects or commentary to 
existing sound films in full 
synchronization. 



This table applies to the addition of sound to edited prints of silent films. 
Recording sound when shooting the picture requires special procedures (p. 278). 
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Magnetic Tape 

Magnetic recordings are normally made on J inch tape. This 
is the article commonly used on domestic tape recorders. It is 
a plastic material with an iron oxide coating. 

The normal practice with tape recorders is to make separate 
recordings along each edge of the tape, in the manner of filming 
with 8 mm. film. When the tape has been run through the reels 
are reversed and a second complete recording may be made in 
the other direction on the other side. 

The standard reel of tape as used on most domestic recorders 
is 7 inches in diameter (the same as a 400 foot reel of 8 mm. 
film), and each end has a leader in a distinctive colour to facili- 
tate identification of recordings. 

A 7 inch tape spool will accommodate approximately 1,200 
feet of tape of the normal type; and 1,800 feet specially thin 
long-play type. 

The frequency range that can be reproduced depends on 
the speed at which the tape runs for recording and reproduction. 
There are four commonly used tape speeds: if inches, 3f 
inches, 7^ inches and 15 inches per second. The slowest speed 
is used on office dictation machines; it gives adequate speech 
quality for this purpose, but is quite unsuitable for music. 
Music recordings at 3! inches per second are reasonably good; 
at 7 J inches per second they are very good. The 15 inches per 
second rate is used in broadcasting studios for the very highest 
fidelity. 

The commonest speeds in domestic recorders are 3! inches 
and 7 J inches per second, giving i hour's recording or playback 
at 3! inches and 30 minutes at 7! inches per second, per 1,200 
foot spool. 

Synchronizers (page 261) designed to keep a silent projector 
and domestic tape recorder in synchronism are usually designed 
for a tape speed of 3! inches per second, 

Sound on Tape 

When a tape recorder and silent projector are used in con- 
junction, the important point is to maintain constant speed 
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in the latter instrument. Most silent projectors are fitted with 
a series-wound universal motor, with speed control by variable 
resistance. 

With this type of motor, constant speed is very difficult to 
obtain. As the projector warms up, the speed will increase; if 
the load varies, e.g. when a large amount of film has reached the 
take-up spool, the speed may drop. 

Several manufacturers now market special synchronizing 
devices for coupling projectors to a tape recorder. There is a 
flexible drive from the projector to a special box containing a 
capstan which turns against an extra loop of the magnetic 
tape, formed between the sound head and the recorder take-up 
spool. This capstan, which bears against the tape (the speed of 
which is reasonably constant), causes the loop of tape to vary- 
in size in the event of any variation in projector speed. 

The extra loop of magnetic tape is also led round a pulley 
fixed on a swinging arm operating a resistance which is placed 
in circuit with the projector motor. Whenever the projector 
speed varies, the loop size varies accordingly and moves the 
resistance, which then corrects the motor of the projector and 
so restores synchronism. 

With a system of this kind, projector, synchronizer, and tape 
recorder must of course be placed close together in pre-deter- 
mined positions. Appropriate synchronizing marks are required 
on both tape and film. 

When this is done and the two machines started, the appara- 
tus automatically maintains reasonable synchronism through- 
out the run of a reel of film. 

A few projectors are also available incorporating a tape 
synchronizing device, and can then be used with a standard 
tape recorder. 

The same equipment is also used for recording the sound in 
the first place; but here special care is needed to avoid recording 
background noise from the projector itself which would com- 
pletely spoil the effect. 

Other types of projector-tape synchronizers are coupled in 
a similar manner to both instruments, but serve only to indicate 
whether they are correctly synchronized, and provide manual 
controls for applying any necessary correction. 
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THE TAPE RECORDER 




Typical tape controls. I. Feed spool. 2. Speed change switch. 3. Volume control. 
4. Record button. 5. Replay button. 6. Fast forward wind. 7 Fast back wind. 
8. Erase head. 9. Record/playback head. 10. Recording level indicator. 1 1. Take-up 
spool. 1 2 and 13. Capstan. 14. Counter. 1 5. Tone control. 

Single-track tape recorders record on and reproduce from the upper half of 
J inch magnetic tape running from left to right. Standard speeds are multiples of 
I J inches per second; 3| and 7 inches per second being the most generally used 
speeds. To use the other half track on a single-track machine, the tape spools are 
interchanged, as with double-8 cine film. Twin-track machines are designed to 
operate either track at will without the need to interchange spools. 



Special splicers are available 
for tape editing. The two ends are 
trimmed diagonally, overlapped 
and joined with special adhesive. 
Special pressure-sensitized tape 
can also be used. The trimming 
tool must be non-magnetic, other- 
wise part of the recording may be 
accidentally erased. 

Before editing a half-track tape 
recording, make sure that nothing 
of importance has been recorded 
on the other half-track. 





When a sound accompaniment 
to a film Is played back on a tape 
recording, cue marks are needed 
on both tape and film and must be 
set against fixed points on recorder 
and projector before starting. 
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Synchronizing Marks 

With sound on tape, whatever method of synchronization is 
used, cue marks are required on both tape and film to ensure 
correct starting. With 16 mm. film, professional leaders, with 
numbers placed at 16 frame intervals, can be used. Otherwise 
a small hole can be punched in one frame, and this frame laced 
up in the gate opposite the aperture. 

Tape can be cued by sticking a small piece of J inch adhesive 
tape on the shiny side. Certain makes of tape recorders are now 
provided with a marker for this purpose, situated 115 mm. 
(4! inches) from the magnetic sound head (on the outgoing 
side). They are designed for use in conjunction with the type of 
synchronizer mentioned on page 263. 



Stroboscopes 

With an A.G. mains supply, a projector can be kept at constant 
speed by fitting a suitable stroboscope disc and controlling the 
speed manually so that the segments appear stationary. 

On a 50 cycle supply a stroboscope fitted to an 8~toothed 
feed sprocket (one revolution corresponding to the passage of 
8 frames through the mechanism), requires 100 segments (50 
black and 50 white) for a speed of 16 f.p.s. and 66 segments 
(33 of each) for 24 f.p.s. The stroboscope can be illuminated 
by a small pilot lamp, preferably a neon, connected to the 
same supply. 

The spokes of the disc will appear stationary when the 
projector is running at the speed for which the disc was de- 
signed. 

To calculate the number of segments required for a sprocket 
with any number of teeth, multiply the number of teeth by 
6.25 for a running speed of 16 f.p.s., and multiply by 9.38 for 
24 f.p.s. 

Another way of using a stroboscope is to mount the disc on 
a special idler pulley on the tape recorder and have it driven 
by a loop of tape. The segments are then observed by the light 
spill from the projector beam. The number of segments will 
depend on the diameter of the pulley, the speed of the projector 
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SYNCHRONIZING TAPE AND PROJECTOR 




left: A stroboscopic disc is an aid to 
maintaining constant speed in a projector. 
A 1 00-segment strobe d isc can be fitted to 
a shaft that revolves once for every 8 
frames of film, and observed by a lamp 
connected to 50-cycle A.C. mains. The 
segments will then appear stationary 
when the projector is operating at 16 
f.p.s. For a speed of 24 f.p.s. 66 segments 
are required. 



Right: Another way of main- 
taining synchronism between pro- 
jector and tape recorder involves 
the use of stroboscopicatly striped 
tape. The light spill from the pro- 
jector beam is deflected by the 
mirror M on to the tape. To main- 
tain constant speed in the pro- 
jector, adjust the speed control 
until the markings on the tape 
appear stationary. Variable speed 
projectors tend to run faster as 
they warm up. 





Left; One 8 mm. projector has a built- 
in tape synchronizer. An extra loop of 
tape is taken from the recorder and led 
round an arm linked to a rheostat in- 
corporated in the projector motor 
circuit. Variations in projector speed 
alter the position of the swinging arm, 
and this automatically adjusts the rheo- 
stat, thus maintaining regular running. 



Right: Separate unit for syn- 
chronizing tape with projector. In 
this case the unit is placed beside 
the tape recorder. There is an 
electrical connection to the pro- 
jector, which can be positioned 
elsewhere. This model has over- 
riding controls for increasing (!) 
or reducing (2) projector running 
speed; an automatic start (3); 
electrical lead to projector (4); 
and manual start knob (5). 
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and of the tape, and the number of blades in the projector 
shutter. 

Editing, Repairing and Splicing Tape 

Tape can be edited just like film, though the inability to see the 
recording makes the work more laborious. 

It can be joined by means of special splicers available from 
radio and photographic dealers* After the ends have been 
trimmed, the joint is made by applying special pressure sensi- 
tized tape, which only adheres when pressed into position. 
When using a splicer always work on the base (shiny) side of 
the tape. 

A splice, or a patch of adhesive tape on the base side, should 
be quite noiseless. Always ensure that the scissors used for tape 
editing are demagnetized. Any magnetic field will erase an 
existing recording and cause an audible "click" on reproduc- 
tion. A stainless steel safety razor blade is a good tool for the 
purpose, as it is virtually non-magnetic. 

Sound Stripe 

An iron oxide coating or stripe similar to that applied to tape 
can also be added to the edge of the film itself; this facility is 
available for all three gauges. A magnetic track on film is 
more expensive than separate magnetic tape the cost of 
striping is id. per foot in Great Britain but once the record- 
ing has been made, synchronization is infallible. As is the case 
with tape, a stripe recording can be erased and re-recorded 
whenever required. 

Film is normally striped after photographic exposure and 
processing. The stripe is applied to the side of the film that will 
face the light source on projection. According to the film stock 
used (negative-positive or reversal) this may be the emulsion 
or the base side; but stripe bonds to the surface equally well in 
either case. 

To facilitate spooling of 16 mm. film, a second so-called 
balancing stripe is applied to the opposite edge of this gauge; 
but it is not used for recording purposes. 
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ADVANCED TAPE-FILM OUTFITS 




Above: One manufacturer supplies a 
complete 8 mm. sound film recording 
and projection outfit with tape recorder 
and separate loudspeaker. The recorder 
can record two separate half tracks and 
play them back simultaneously. I. Re- 
corder driving shaft. 2. Selector switch. 
3. Recording and erase heads. 4. On/off 
switch and volume control, 5 and 6. 
600 ft. tape spools. 7. Volume indicator. 
8. Amplifier and speaker unit. 



Right; The essential component of this 
8 mm. sound outfit is a synchronizing 
unit placed beside a tape recorder. A 
capstan on the unit is driven by flexible 
shaft from the projector. Magnetic tape 
from the recorder passes over the cap- 
stan, and the relative speeds of tape and 
projector are automatically kept in 
step. I. Flexible drive from projector to 
synchronizer. 2. Lead to projector motor 
circuit. 3. Knob for engaging tape with 
capstan. 4. Pivoting arm controlling 
projector motor speed. 5. Magnetic tape. 
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8 mm. Stripe 

A single stripe 0.8 mm. wide is applied to 8 mm, film along the 
plain (non-perforated) edge. Recordings can be made and 
played back on special apparatus available for attachment to 
8 mm. silent projectors. This takes the form either of a magnetic 
head fitted in conjunction with the feed spool; or of a sound 
unit placed below the projector, which accepts the film after it 
leaves the projector. 

In the latter case, instead of being threaded on to the take-up 
spool in its normal position, the film is led from the take-up 
sprocket direct to the sound unit. The take-up spool is placed 
in position on the sound unit itself. 

The projector can be operated at the normal rate of 16 f.p.s. 
However, the linear speed of the film is then so low that music 
quality is inadequate. It can be improved by running the pro- 
jector at 24 f.p.s. But of course the film should then have been 
run at this speed in the camera. 

p.j mm. Stripe 

With the 9.5. mm. gauge a stripe 0.9 mm. wide is applied along 
one edge of the film. It does not affect the picture format, which 
remains the same as for silent projection. 

Satisfactory recordings of speech can be made in this gauge 
with the projector operating at the normal rate of 16 f.p.s. 
But the film must be run at 24 f.p.s. for quality to compare with 
that of a good domestic tape recorder. 

16 mm. Stripe 

There are several alternative arrangements possible with the 
largest gauge. These are edge stripe, half stripe, and full stripe. 

A 0.8 mm. wide edge stripe can be applied outside one row of 
perforations on double (silent) perforated filmy 

The usual procedure is to edit the film first, then have the 
stripe applied, and record commentary and music or effects in 
a projector designed for the purpose. The result is then repro- 
duced in perfect synchronism on any magnetic projector. 
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SOUND ON FILM 
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Magnetic stripe can be applied to all gauges of film and provides a convenient 
method of adding sound. Left to right: Edge stripe on 1 6 mm. double perforated 
film; full stripe on single perforated 16 mm.; half stripe on 16 mm. film already 
bearing an optical track; standard stripe on 9,5 mm. and 8 mm. gauges. 

The commonest form of sound track 
on 16 mm. film is known as optical or 
photographic, and occupies the un per- 
forated edge of single-perforated stock. 
The sound is initially recorded on 
magnetic tape, then re-recorded on film, 
and printed alongside the picture. The 
sound is 26 frames ahead of the actual 
frame to which it corresponds, to allow 
for the distance between picture gate 
and sound head (below). Two types of 
sound track are available: variable 
density (right); and variable area (ex- 
treme right). Both reproduce equally 
well on standard equipment. 






Optical sound head for 16 mm. 
The film comes down from the 
gate (extreme left) and passes 
under the sound drum, where a 
beam of light from the exciter 
lamp (below) is focused by a lens 
on the sound track. The variations 
in the sound track (see above) are 
transformed into variations of 
light intensity. After passing 
through the film, the light is 
reflected by a mirror inside the 
drum towards a photo-electric celt 
(right). This produces electric 
current proportional to the light 
striking it* The current is amplified 
and fed to a loudspeaker, thus 
reproducing the original sound. 
The standard running speed of 16 
mm. sound film is 24 frames, or 
approximately 7.2 in. per sec. 



Half -stripe 1.2 or 1,4 mm. wide can be added to 16 mm. 
single perforated stock which already carries an optical sound 
track. The increased width of track provides a better signal-to- 
noise ratio (i.e. the actual recording is much clearer and louder 
as compared with background noises) than in the case of the 
edge stripe. In this case, of course, the film will be already 
edited for the optical sound track before the magnetic track is 
added. 

Single perforatedjfil^ can be 

e magnetic track^g^mm.^^!]^ to o.ioo 
inches^l^aSTP^g '^^^^^^^^J^^S^^^^^ material 
is a\?!lttrtSI^^ for camera use. To accept 

single perforated stock, the camera sprockets must have a 
single row of teeth, and also a single claw. 

The draft British standard for 16 mm. full stripe stipulates 
that the sound shall be 28 frames ahead of the corresponding 
picture. 

There are two main uses for 16 mm. sound stripe: (a) 
adding to a film originally planned as a silent film and conse- 
quently shot at 1 6 f.p.s.; (b) recording an additional sound 
track (e.g. in a foreign language) on a film that already carries 
an optical sound track. In this case the film will run at 24 f.p.s. 
as sound quality with optical tracks is inadequate at the slower 
speed, 

16 mm. Optical Sound 

Though magnetic recording is now universally employed in the 
preparation of sound films, most 16 mm. sound projectors are 
only designed for the reproduction of optical (or photographic) 
sound tracks. 

For the i6mm^^ 

of a^5uffl"^lm7a final optical^ track^ is therefore still best, 
althouglriitf^ 
ItlTaESTtEe cheapest when man^ 

j^g^lgj pJbce3ur<rwhen a final optical tracFis required, 
is to make the initial recordings on magnetic tape or film. 
Commentary, music and effects are usually recorded on separate 
tapes, then mixed or dubbed on to a master tape. The sound on 
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this master tape is then transferred to an optical track at one 
of the recprding studios &^ doit 

very efficiently. ~~"'~ "" * ^- ^ 

In this way, all errors of timing or diction are overcome at 
the magnetic stage, when it is easy and inexpensive to make 
corrections. 

The Optical Track 

Single perforation 1 6 mm. ,atQcLi&xeq^jcd .to accommodate 
ai^optical sound gag^The track occuptes a widthj)fbetween ' 
0.070 and 0.072 inches on 2Ee unpeffora^ be 

of the variable area or variable density type, according to the 
design of thejreqrHiag SQ$$^^ 
duce equaUxjw^^^ 

sound is 26 frames in ^ advanQ^pf J^jDicture to which it corres- 
ponds. ^**~-~..~~ * - ** 

On holding a strip of optical sound film up to the light so 
that the image is the right way up and laterally correct, the 
sound track will be on the right hand side. If the film was 
originally shot on negative stock and you are looking at a print 
taken directly from that negative, the emulsion of both picture 
and sound track will be towards you (and towards the lamp 
when laced up for projection). But if the film was shot on rever- 
sal material, and the print was made from an intermediate 
duplicate (or dupe) negative, the emulsion will be on the other 
side. 

When ordering jin^pti^^ mm. 

recording^sluffio^iris essential to state whether the camera 
QTjgffisS^^ the 

pdSK^ 

The optical track originates as a sound negative recorded 
down one edge of a separate strip of 16 mm. with nothing at all 
in the picture area; it is later printed as a positive on to the 
same strip of film as the final picture. The sound camera which 
records the track is adjusted to run forwards or backwards, 
according to whether the final print will have the emulsion 
towards or away from the projector lens which, of course, makes 
all the difference. 
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Sound Royalties 

A royalty is payable when an optical track is recorded by 
Western Electric, R.C.A. Photophone and British Acoustics 
systems, to cover the use of patented apparatus. All other 
systems are royalty free. 



Sound from Gramophone Records 

Where synchronization of sound and picture is not important, 
gramophone records are suitable for background music. 

A long lead will of course be needed between the record 
player and loudspeaker so that the latter can be placed near the 
screen. When separate turntable, amplifier and loudspeaker 
units are used, the electrical lead between the first two should 
not be longer than about 4 feet. The connexion between ampli- 
fier and loudspeaker can be of any desired length. 

An automatic record changer is of little value for film 
accompaniment purposes, as obviously the changes of record 
cannot be timed to coincide with the changes of film reel. On 
the other hand, a dual turntable record-player is an obvious 
advantage. When separate volume controls are fitted, records 
can be faded in and out, and mixed at will. 

When making a selection of records, manipulation will be 
greatly simplified if they are all designed for the same speed. 

Selected passages from 78 r.p.m. records can be cued by 
marking with grease pencil as the needle reaches the desired 
place. This method cannot be used if a sapphire needle is used 
in the pick-up; nor is it suitable with L.P. microgroove records. 
The procedure here is to make up a special ruler to fit over the 
centre of the turntable and extend radially outwards. It is then 
marked at the point opposite the desired passage of the record. 

Copyright in Gramophone Records 

ordinar com- 

coTds on to tape, or t^l^tK 
Special "mood music" ^' 
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ing. Such recordings can also be EffiKte^ 
ease; a; royalty gT p^yaMC usually to the Sound Film Music 
Bureau, 29 Maddox Street, London, W.i. Special concession 
rates are available to bona-fide amateurs if application is made 
through either the Institute of Amateur Cinematographers or 
the Federation of Cinematograph Societies. 

The Commentary 

Modern magnetic recording equipment makes it almost fatally 
easy to add commentary to a film. But even the most casual- 
sounding commentary requires a great deal of preparation. 

Words and phrases which read perfectly well as literature 
often sound clumsy ; therefore rehearse the proposed commentary 
out loud again and again to ensure that the text puts the ideas 
across without being either trivial or stilted, 

The ma[or problem in commentaries is to assure that you 
do not merely duplicate in words what is already evident from 
the image on the ^'^ fft ^^^^^^^^^^^^^^$p^ 

the 
' 



screen linage* to" '^ to 

undertake research or look jy^gja^ej^^ 
but not imme&ately"^ 



Ideal Proportions 



A fitajajg^i^asound film, is primarily a visual medium; and 
the pictures sEiulHTai^^ 

the fauJtEe&^yith the maker ofth^^m. It is therefore a mistake 
td cram too much commentary into a film. A commentary is 
an important adjunct to films ; but it cannot replace the picture. 
Otherwise the film becomes merely an illustrated lecture. 

A sound radio commentator has to keep going all the time; 
if he does not, listeners may think that their sets have broken 
down. Do not try to emulate him. 

Suggested proportions of commentary and music are two- 
thirds and one-third of the screening time respectively. Many 
amateurs will be prepared to dispense with music altogether, 
and leave periods of silence between the commentary sections. 
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A commentary should not be too sparse, either. After a long 
period of silence, the reappearance of the commentator's voice 
without warning on the sound track will come as a surprise. 
And anything in the nature of a surprise, unless deliberately 
intended, is unprofessional and bad technique. 

Timing the Commentary 

As the film runs through the projector at a constant rate 
(normally either 1 6 or 24 f.p.s.) a commentary can conveniently 
be timed by ascertaining the number of syllables that can be 
spoken while a given length of film runs. 

Generally at a comfortable, deliberate rate of speech, such 
as is suitable for film commentary, it is possible to enunciate 
about 21 syllables in 5 seconds. This corresponds to the passage 
of i foot of 8 mm., and 2 foot of both 9,5 and 16 mm. film, 
through a projector operating at 16 f.p.s. 

If the projector is running at 24 f.p.s., half as much film again 
passes through: ij feet of 8 mm. and 3 feet of 9.5 and 16 mm. 

Often it is more convenient to find the ratio of syllables to 

footage. As a simple rule of thumb, an average for 9.5 and 

1 6 mm. film is 10-1 1 syllables per foot at 16 f.p.s., or 7 syllables 

per foot at 24 f.p.s. With 8 mm. film twice as many syllables 

can be accommodated. 

If the commentary is delivered very fast or very slowly, the 
number of syllables in a given footage may vary by 20 per cent. 

The Recording Session 



^ in the 

home is that tliejmcr^ 
pafficuIaHj^^ 

If possiBte, ; faETthe script and the microphone into a separate 
room, and arrange for the picture to be projected either^ through 
a glassHdeor or port-hole. Alternatively, use actjacent rooms 

have the projector in one and 



project the picture into the corridor on a screen or the wall. 
You then watch it from the other room and record the com- 
mentary accordingly. 
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Theroom chosen for the recording should bc^jjondx- fc *****u 
as possiRfe. TJfape aH large tmtdroken suifaces with curtains 
or v bla33i8fcrto minimize echo. 

A 22SL5^3g distance from speaker's mouth to micro- 
phofie is 12 inches? BFcar^^ of the 

manuscript. Adopt the radio announcer's^cbjuqsie of using 
thick paper and having i^^p^trm^Ioos^p^miQ on top 
of another, on a table or desk. On coming to the end of a page, 
lift it up without turning over, and lay it down, right way up, 
to one side. 

Maintaining Constant Level 

It is very importanTBiarall sound recording for a given film 
should be made at the same level of volume and under identical 
acoustic conditions. If the level varies, the projectionist will 
be obliged to adjust the volume control; and unless he knows 
the film intimately, he will be all at sea. 

Most amateurs will improvise a recording studio in any 
convenient room. In practice this makes it very difficult to 
reproduce the same set of conditions on another occasion so as 
to obtain a recording of identical quality. Therefore, the best 
course is to record all the commentary on one occasion. 

Sound Procedure in Brief 

jid^ng^a^ commentary, 



_ 
music andeSeHTTo^aTlilni ^ sjKTaTSsnt film. 

g|pjrj^^ magnetic recording processes (tape 

and stripe) for home showing (single copy, any film gauge) 
or wider distribution (multiple copies, 16 mm. only). 

1. Edit the picture. 

2. ifeafHb^^^ 

^ ,pkti:e as 

ngedecf. 

5- Selectthej^^ (optional for home shows). 

6. TmaT]^ (and 

home shows only^S^ 
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The following additional procedure is required for 16 mm. 
sound on film (magnetic or optical) when a number of copies 
are required. 

7. Prepare the music and effects on separate magnetic tapes. 

8. Kg^e a' l^tSFtope' by rnixing the commentary (step 6) 
with tKe tape or tapes from step 7. 

The following final stage is used for a final 16 mm. magnetic 
track. 

9. Transfer the master tape to magnetig stripe. (N.B. When 
a nUSflSS^^ each requires individual 
sound treatment.) 

For a final 16 mm. optical track use this procedure as an 
alternative to step 9 above. 

9. Transfer the master tape to the optical track. 

10. Match the optical track to the picture by running both 
tracks "double headed" on a suitable projector. 

11. Cut the picture and sound negatives to match the 
editing under step 10. 

12. Have the married print made by a laboratory. 

(N.B. As the sound, like the picture, is photographically re- 
corded, printing of both is simultaneous and automatic.) 

Direct Sound Recording 

Magnetic tape and magnetic stripe on film both lend themselves 
extremely well to the addition of sound to a film that is already 
edited for screening. But when it is desired to record picture and 
sound simultaneously, many further problems arise. 

Many years ago an American manufacturer marketed a 
1 6 mm. camera able to record picture and optical sound track 
simultaneously. It met with little success, and the reason is 
not far to seek. Sound reproducing equipment on projectors 
invariably accepts the film at a point remote from the inter- 
mittent movement of the picture gate. In 16 mm. sound 
apparatus the sound is 26 frames ahead of the picture to which 
it corresponds. If, therefore, sound and picture are recorded 
simultaneously on the same strip of film, it is impossible to cut 
up this strip for editing purposes without causing a jump in 
either picture or sound, or both. 
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Synchro-Pulse 

Though most amateurs will only wish to record sound after the 
picture is edited, the simultaneous recording of sound and 
picture is commonly undertaken in professional 16 mm. work. 
Ordinary unsprocketed J inch magnetic tape can be used for 
this purpose by the synchro-pulse system. This requires an 
electrical attachment in the camera which reproduces the 
sprocket holes in the form of pulses on one side of the tape. 

The recorded sound is later transferred on to film (magnetic 
or optical). The pulses are fed on to a cathode ray tube* 
together with pulses from the sound camera, thus enabling the 
tape and film to be brought into synchronization visually. 

It is also possible to obtain very good synchronization be- 
tween 1 6 mm. film and J inch tape if both tape recorder and 
camera can be driven by a pair of specially designed matched 
motors with electrical interlock. 



Magnetic Film 

An alternative to the synchro-pulse system, frequently used in 
professional recording, involves the use of special recording 
apparatus taking 16 mm. sprocketed film with a magnetic 
coating. 

Film in both camera and recorder runs at the same speed 
(7.2 inches per second, equivalent to 24 f.p.s.), perfect syn- 
chronization from frame to frame is obtainable by electrical 
interlock, and editing greatly simplified. 

The foregoing systems are essential where absolute synchro- 
nization is required. That is the case when lip movements of 
speakers are visible on the screen, or when incidental noises 
clearly associated with the picture are involved, e.g. hammer 
blows and the like, 

If an ordinary tape recorder is used to record sound while 
the picture is being shot without special provision for synchro- 
nization the sound is likely to wander or "creep" noticeably 
out of synchronization when the two are played back together. 
Nothing destroys the illusion of a film more than an error of 
synchronization in sound and picture. 
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Ordinary tape recordings are perfectly satisfactory where 
background effects only are required, but for dialogue a great 
deal of work at the editing stage will be required to obtain an 
acceptable result. 

The Clapper Board 

When picture and sound are shot together, it is essential to 
provide a simultaneous visible and audible cue mark at the 
beginning of each shot. This facilitates matching of film and 
tape at the editing stage. 

The professional practice is to write details of the shot on a 
so-called clapper board, which is a slate fitted with a hinged 
arm. The device is then held in front of the camera, camera and 
sound equipment are started, and the arm is snapped shut. 
The exact moment when this takes place can then be seen on 
the film and heard on the tape. 
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Faults and Remedies 



Black-and-White Films 



Fault 


Cause 


Remedy 


\. Thin, light image. 


Over-exposure, caused by 
too large aperture 
setting. 


Refer to exposure table 
and camera instruction 
book. Use exposure 
meter. 



2. Dark, dense image: 
alternatively greyish 
image showing 
pronounced grain i- 
ness. 

3. Scratches. 



Under-exposure, caused 
by too small aperture. 



(a) Film chafing against 
camera body. 



(b) Dirt in camera or 
projector gate, caused by 
loose particles of film, or 
protrusion in the metal. 



4. Unsharp pictures. (a) Faulty focusing. 



See No. I above. 



(a) On spool loading 
camera, form smaller 
loops; on magazine load- 
ing camera, clean the 
baffles, make sure that 
the film runs freely into 
and out of the magazine. 

(b) Stop the projector and 
check whether the part of 
the film not yet screened 
is also scratched. If it Is, 
the camera is at fault; 
otherwise the projector is 
scratching the film. Clean 
the camera or projector 
gate, as the case may be. 
In the case of any rough 
metal protrusion, return 
apparatus to the manu- 
facturer. 

(a) Measure distances 
accurately when using 
wide apertures, and par- 
ticularly with a telephoto 
lens. Use a rangeflnder. 
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Fault 



5. Pictures partially 
unsharp. 



6. Pictures unsharp 
at the edges. 



7. Pictures slightly 
unsharp and 
greyish. 



8. Blurred and jumpy 
screen image. 



9. Jerky movement in 
subject. 



Cause 

(b) With fixed focus lens: 
close-up attachment not 
used for close shots; al- . 
ternatively not removed 
for distant shots. 

(c) Interchangeable lens 
not screwed right home. 

(d) Lens mount out of 
adjustment. 

(a) Uneven pressure of 
camera pressure plate. 

(b) Faulty alignment be* 
tween lens and film in 
either camera or projector. 

Projection lens of insuf- 
ficient covering power. 



Remedy 



(d) Have the camera 
checked by an expert. 

(a) and (b) Have the camera 
(or projector) checked by 
an expert. 



(a) Dirt or condensation 
on camera or projector 
lens. 

(b) In winter, condensa- 
tion on projector lens or 
condenser. 



Arises with certain very 
wide aperture projection 
lenses of short focus: 
check focusing and refer 
to the manufacturer. 

(a) Clean regularly. 



(b) In winter "acclimatize" 
projector when bringing 
from cold into warm 
room, and run it before 
show begins. 



(a) Loss of projector film 
loops 

(b) The projector pressure 
plate has jumped out of 
engagement or is not 
pressed fully home. 

(c) Projector shutter out (c) Refer to an expert, 
of adjustment (in this case 

the film itself will be sharp 
if examined directly). 



(a) Check the positioning 
of film on feed sprocket. 

(b) Check the pressure 
plate for register and 
spring pressure. 



Bad choice of camera 
angle for rapid moving 
subject; camera panned 
too rapidly. 



Never film at right-angles 
to a fast-moving subject; 
choose a distant position, 
at about 45 degrees so that 
the subject comes towards 
the camera; and follow the 
movement with the 
camera. Swing the camera 
slowly, if possible on a 
tripod, with pan and tilt 
head, and run the camera 
at 24 f.p.s. 
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Fault 
10. Fogged pictures. 



1 1 . Fog extending to 
the perforation 
holes, and along 
the whole length 
of the film. 



12. Bright, semi- 
circular dots on 
the picture. 



13. Moon-shaped white 
mark in the image. 



14. Normal pictures, 
but image partly 
masked by a dark 
mass. 



15. Indistinct or irre- 
gular picture 
margin: black 
foreign bodies or 
hairs. 

16. Small black or 
yellow dots all over 
picture area. 

17. Torn perforations. 



Cause 

(a) Camera not loaded in 
the shade. 

(6) Too much leader un- 
wound when loading, 
(c) Camera opened before 
the whole film had run 
through. 



(a) Outdated film. 

(b) Buckled camera spool 
or defective magazine. 



Remedy 

Load camera before leav- 
ing home. When loading 
outdoors turn your back 
to sun and stand in the 
shade. Do not leave spools 
or magazines lying about 
unprotected in sunlight. 
Put them back in their 
cans or in a bag immedi- 
ately. 

(a) Check expiry date on 
film package. 

(b) Check that spool 
flanges are parallel by 
using loop of film as dis- 
tance gauge. Make sure 
that the magazine lid Is a 
good fit, or held in position 
by adhesive tape, also that 
no screw is missing. 

Direct rays of the sun Keep lens-hood per- 
reaching lens (when shoot- manently in position on 
ing towards the sun, or the lens. Otherwise, 
with sunlight on water). shade lens with hand or 

stand in the shade of a 

tree. 



Shot taken with wide- 
angle attachment close 
to a sheet of water and 
towards the sun. 

Foreground object in- 
advertently included in 
field of view (finger, hand 
shielding lens, balcony, 
parapet etc.) 



Dust in camera or pro- 
jector gate. 



Defective processing. 



Failure of camera take- 
up mechanism, causing 
jamming. 



Shield the camera lens by 
standing in the shade or 
use special lens-hood. 



Practice holding the 
camera. Check length of 
the lens-hood used for 
cut-off. Never mount very 
long-focus telephoto lens 
immediately adjacent to a 
wide-angle (ens in a turret 
camera. 

Check both instruments 
frequently: if fault lies in 
camera, film exposed 
prior to its detection is 
irretrievably spoiled. 

No remedy: shoot film 
again if possible. 

When loading the camera, 
check that the film is 
correctly In position on 
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Fault 



Cause 



18, 9*5 mm. film: Cen- 
tral area of the 
picture lighter than 
the two sides, the 
effect extending 
from perforation 
hole to perforation 
hole. 

19. 8 mm. film: first 
half normal, second 
half completely 
blank. 



20. Film partially or 
completely blank. 



During processing deve* 
loper circulated more 
rapidly between perfora- 
tions and caused partial 
over-development. 



Spool not turned over for 
the second run. 



(a) Lens cap was not re- 
moved. 



(b) Film loaded wrong 
way round. 



Remedy 

feed sprocket (if any) and 
in gate; also that it is 
firmly attached to take-up 
spool. Individual torn per- 
forations in 9.5 mm. film 
can be repaired by patch* 
Ing. 

No remedy. 



Never use a plain take-up 
spool; ensure that it 
carries an inscription, 
such as: "Film on this 
spool only half exposed.'* 

(a) Remove lens cap if the 
camera is in frequent use. 
Only replace it when the 
camera is stored away for 
a considerable time. 

(b) Refer to loading in- 
structions (page 20). 



Colour Film 



Fault 



Cause 



General 

1. Thin, light picture, with pale and 
washed-out colours. 

2. Dark, dense pictures, overall 
bluish tinge. 

3. Incorrect colour rendering of 
certain parts of the subject, es- 
pecially with close shots. 

4. Overall false colour rendering. 



Over-exposure; too large aperture. 



Under-exposure; too smalt aperture 
used. 

Subject illuminated by light of dif- 
ferent colour, or lit by reflection from 
coloured objects outside field of view. 

Film out-dated, or stored in excessive 
humidity or heat. 
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Fault 



Cause 



5. Orange-coloured tinge appearing 
irregularly and intermittently at 
edge of picture. 



Daylight 

6. Green tones in distant shots 
rendered as blue-green; excess 
blue in high altitude shots, at the 
seaside, on snow and in overcast 
weather generally. 

7. Excessive blue-cast in shadow 
areas, e.g. in shots where shadow 
areas are important, as in street 
scenes with low sun elevation. 

8. Overall blue-green cast in the 
film. 

9. Overall red-orange cast throughout 
the film. 

10. Overall yellow cast. 



1 1. Overall abnormal colouring of 
film. 



(a) Fogging resulting from loading in 
bright light. 

(b) Film allowed to come uncoiled on 
spool. 

(c) Spool flanges buckled. 

(d) Film dispatched for processing 
without enclosing in protective meta 
can. 



Excessive ultra-violet radiation. 
Use ultra-violet filter. 



Use ultra-violet filter referred to 
above (see film manufacturer's litera- 
ture). 

Artificial light emulsion film used in 
daylight without conversion filter. 

Shots exposed too early or too late 
in the day. 

(a) Yellow filter for black-and-white 
film inadvertently left on camera lens. 

(b) Film used and stored in excessive 
heat. 

(c) Exposed film left too long before 
processing. 

Inadvertent use of colour filter de- 
signed for black-and-white film. 



Artificial Ught 

12. Overall red-orange cast. 



13. Overall colouring rendering good, 
but certain parts of the image 
excessively blue. 



(a) Artificial light type film used with 
ordinary incandescent lamps, or lamps 
of a type other than that recommended 
by the manufacturer. 

(b) Mains supply voltage below that 
required for overrun lamps. 

(c) Daylight type film used without 
special conversion filter. 

Part of the scene inadvertently il- 
luminated by daylight. When exposing 
indoors by photoflood light, it is 
essential to exclude all daylight from 
the room, or filter it to the correct 
colour temperature. 
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Projection Faults 



Fault 



Cause and Remedy 



l Motor does not run* 



2. Motor turns>lowly. 



3, Motor runs but the mechanism 
remains stationary. 

4. Film runs backwards. 



5. The lamp does not light. 



6. Insufficient illumination on pro- 
jection. 



7. Loss of lower film loop. 

8. Take-up spool does not revolve. 

9* Film winds irregularly on to 
take-up spool. 

10. Film will not run. 

1 1 . Projector claw tears perforations. 



Broken circuit. Check the mains lead; 
also the motor brushes; motor switch 
defective; if projector fitted with a fuse, 
check this. 

(a) Projector too cold. 

(b) Insufficient lubrication. 

(c) Step-down resistance inadvertently 
used when not required. 

(d) Incorrect voltage tapping on univer- 
sal motor. 

(a) Broken transmission belt. 

(b) Still picture clutch in operation. 

Projector switched to reverse or re- 
wind position. After rewinding, imme- 
diately replace feed and take-up belts in 
correct positions for projection; or 
switch over to forward running. 

(a) Filament burnt out; insert spare 
lamp. 

(b) Bad contact in lamp switch or socket. 

(c) Fuse blown. 

(a) Lamp adjustment faulty. 

(b) Lamp designed for higher voltage 
than that of actual mains supply. 

(c) Dirt or condensation on mirror, 
condenser or lens. 

(d) Transformer wrongly connected or 
resistance wrongly adjusted. 

(a) Incorrect lacing. 

(b) Excessive tension on take-up belt. 

Insufficient tension on belt or belt not 
passing over take-up pulley. 

Spool flanges buckled. 

(a) Film base hardened and buckled 
with age. 

(b) Use of excess cement In splicing, 
causing buckling at one point. 

Incorrect lacing at feed sprocket. En- 
sure that film is correctly seated at this 
point. 
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Fault 



Cause and Remedy 



12. Screen image out of focus. 



13. Screen lights up, but no image 
visible* 

14* Screen image needs constant 
refocusing. 



15. Framing control requires constant 
readjustment. 

16. Unsteady screen image. 



17. Film scratches. 



After lacing up, pressure plate not 
pressed fully home on film. 

Projector lens pulled out too far from 
gate; push back and regulate focusing. 

(a) Reel composed of films of different 
manufacture, or of mixture of negative- 
positive and reversal film* 

(b) Play in lens mount. 

Film shot on cameras with differing 
frame line. 

(a) Film particles adhering to the gate. 

(b) Projector claws or shutter out of 
adjustment. 

(a) Particles of film adhering to the gate. 

(b) Worn gate, and/or defective chro- 
mium plating. 

(c) Rollers of feed sprocket jammed. 
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Indexed Glossary 



ANAMORPHIG LENS. Special optical unit placed in front 
of camera and projection lenses, designed to increase horizontal 
field of view without affecting the vertical dimension of the pic- 
ture 255 

ANIMATED VIEWER. Apparatus for convenient inspection 
of film during editing, providing enlarged frame image. Film can 
be run in either direction, and stopped at will . . .223 
ANIMATION. The art and technique of creating movement on 
the screen from static drawings or objects .... 203 

APERTURE. Adjustable diaphragm on lens which regulates the 
amount of light transmitted. Also used to refer to the setting of this 
diaphragm ......... 24 

A.S.A. Abbreviation of American Standards Association, com- 
monly relating to the U.S. standard of film speed measurement. 
Co-ordinated with the British B.S. system ... 62 
ASPECT RATIO. Shape of the screen image expressed in 
terms of width relative to height. Normally this is 1.33 to i, but 
with an anamorphic attachment the ratio can be increased to 

2.55 to i 255 

BACK PROJECTION. System of projection of films or slides 
on to a translucent screen from the rear. Used both in film studios, 
to simulate a real background, and for screening of films when 
projector cannot be located behind the audience . . 176 
BIG CLOSE UP (B.C.U.). Very close shot, taking in only a 
small area, such as part of the human face, to draw attention to 
minute details ........ 36 

BLIMP. Case enclosing camera or projector to reduce mechanical 
noise .......... 261 

BLOOPING INK. Black opaque ink for painting out areas on 
film and particularly over splices in a sound track to render them 
inaudible (can also be used for wipes) . . . 1 85 
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B.S.I. Abbreviation of British Standards Institution. Commonly 
refers to standardized method of film speed measurement. The 
B.S.I, (or B.S.) and A.S.A. systems are co-ordinated . . 62 
CAPSTAN. Drum or roller pulling tape through a magnetic 
recorder ......... 264 

CAST. Any excess generally unwanted of a particular colour 
in a colour image ........ 88 

CELLS. Transparent sheets on which animation drawings are 
traced for cartooning . . . . . , .214 

CHARGER. Type of simple film cassette for loading and un- 
loading a camera in daylight ...... 54 

CINEMICROGRAPHY. Preparation of motion picture films 
shot through a microscope. Used in medical films and for other 
special purposes ........ 205 

CLAPPER BOARD. Type of take-board, with details of the 
take chalked on it, for direct recording of sound films. While the 
board is being filmed, a hinged flap is banged down on it to make 
synchronizing mark on the sound track . . . .280 

CLICK. STOPS. Device on modern camera lenses, providing 
positive stop at each marked aperture . . . . 23 

CLOSE-UP ( C . U . ) . Shot in which the camera is, or appears to 
be, very close to the subject. A human close-up would include head 
and shoulders only . . . . . . . 36 

COLOUR TEMPERATURE. Measure of the colour quality 
of a light source with a continuous spectrum. It is expressed in 
degrees Kelvin. The lower the colour temperature, the richer light 
is in yellow and red rays ; the higher the temperature, the richer it 
is in blue rays ........ 102 

COMPLEMENTARY COLOURS. Colourswhich, when pro- 
jected together as light beams on to a neutral surface, produce 

white light 89 

COMPOSITION. Arrangement of the subject in the finder 
according to the requirements of the action, and aesthetic con- 
siderations ......... 37 

CONTINUITY. Easy transition from one shot to the next and 
from one sequence to the next without awkward breaks or dis- 
crepancies . . . . . - rl 5 

CONTINUITY SHOT. Shot taken after a film is completed, 
for insertion where required to maintain continuity . . 229 
CREDIT TITLES. Printed list of the cast and technical unit 
responsible for a film. Can appear at beginning or end of the 
film J 58 
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CREEP. Difference between the tape speed and capstan speed 
in a magnetic recorder, due to the tape slipping slightly on the 
capstan. Commonly causes loss of synchronization . . 262 
CROSS-CUTTING. Alternation from one scene to another in 
editing so that two or more events are represented as taking place 
simultaneously . . . . . . . .227 

CUT. Instantaneous transition from one shot to another without 
fade or dissolve ........ 48 

CUT-AWAY. Shot that temporarily draws spectators' attention 
away from the main action; e.g. a reaction shot. Apart from 
dramatic uses, a cut-away is also useful for bridging continuity 1 1 6 
CUTTING COPY. Positive print used solely for editing pur- 
poses. The original is maintained intact as a source of subsequent 
prints. Also known as a work print . . . . . 61 

DEPTH OF FIELD. Area within which a subject can move 
towards or away from camera without image becoming noticeably 
unsharp. Depth of field increases as a lens is stopped down to 
smaller aperture and is greatest with a lens of short focal length 2 7 
DIAPHRAGM. Adjustable stop used for controlling lens aper- 
ture, so regulating the amount of light reaching film. Most cameras 
have a diaphragm of continuously variable iris type using a set of 
thin metal blades ........ 24 

DIFFUSER. Optical glass with special pattern, or piece of thin 
cloth placed before camera lens to soften contours of a sub- 
ject .......... 198 

DIN. German standard specification. In photography, usually 
refers to system of film speed measurement ... 62 
DIRECTOR. Person responsible for the creative side of film 
production. He translates the script into a film and is in charge of 
the actual shooting . . . . . . .123 

DISSOLVE. Gradual transition from one shot to another, the 
second being superimposed on the first at point of transition. Also 
known as a lap dissolve) or a mix . . . . .182 

DOUBLE-EIGHT. Film stock 16 mm. wide but with twice as 
many perforations as normal 16 mm. film. After processing it is 
slit and joined end to end to form a double length 8 mm. film for 
projection ......... 50 

DUBBING. Re-recording of sound, e.g. from disc on to tape or 
film, or from one tape to another ..... 278 

DUPE, DUPLICATE. Picture negative prepared from a posi- 
tive original. Used for making further prints when original picture 
was filmed on reversal stock . . . . . . 60 
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EDGE-NUMBERING. Numbers printed at every foot along 
the edge of 16 mm. negative film. These numbers print through to 
the positive and facilitate cutting of the negative to match the 
edited cutting print . . . . . .61 

EDGE-STRIPE. Magnetic stripe applied outside perforation 
holes (usually on 1 6 mm. film) . See also half stripe and full stripe 270 
EDITING. Process of assembling the component shots of a fito 
into their final order and then cutting them to their final length 220 
EFFECTS BOX. Bellows or box-like attachment to fit in front 
of the camera lens. Acts as a lens-hood and holds masks (mattes) 
at various distances in front of the lens for special effects . 184 
ERASE HEAD. Device for removing sound recorded on mag- 
netic tape or stripe ....... 263 

EXCITER LAMP. Lamp used to scan the sound-track in a 
projector; it activates the photo-electric cell . . . 235 
EXPOSURE LATITUDE. Range of differing exposures (in 
practice usually lens aperture values) within which an acceptable 
image is obtainable. With black-and-white film, latitude may extend 
to as much as two stops either side of correct exposure. With colour 
film latitude is usually restricted to half a stop either way . 86 
EXTERIOR. Scene filmed out of doors ... 29 
F-NUMBERS. Range of figures used to indicate the amount of 
light transmitted by any lens at different aperture settings . 24 
FADE. Gradual darkening of a shot on the screen to complete 
blackness (fade-out) or the reverse effect (fade-in). As a transition, 
a fade suggests passage of time . . . . .178 

FADINGSOLUTION. Dye solution for producing home-made 
fades on processed reversal (or positive) film . . .180 
FAST MOTION. Trick effect obtained by running the camera 
at a lower speed than normal and projecting at normal speed 188 
FIELD OF VIEW. Area embraced by camera lens or view- 
finder ...... ... 26 

FILTER. Coloured disc of glass or gelatine placed in front of 
camera lens to modify rendering of colours with either black or 
white or colour film ....... 69 

FILTER FACTOR. Factor by which exposure must be multi- 
plied (i.e., lens aperture opened) when a filter is in use. For instance, 
a factor of 2 X indicates a doubling of the exposure (i.e. open 
aperture by one stop) ....... 75 

FIXED FOCUS. Camera lens, usually of short focal length, 
permanently focused on a given distance (often hyperfocal distance) 
to provide maximum sharpness at average filming distances 28 
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FLAP-OVER TITLE. Title change effected by turning a card 
rapidly, so that the reverse side is shown whilst the camera is 
running . . . . . . . . .172 

FLASH. Brief shot consisting of a few frames that remains on 
screen for a faction of a second. Frequently used in dramatic 
sequences to heighten tension . . . . ... 43 

FLASHBACK. Transition from present to past tense in film 
narrative, often conveyed in the form of a character's recollec- 
tions. 

FLASH FRAME. Over-exposed initial frame of shot, resulting 
from inertia in camera mechanism and appearing on the screen as 
a light flash. Normally removed during editing . . . 1528 
FLICKER. Failure of persistent vision; the picture is not evenly 
bright all the time ....... 234 

FLOAT. Projection defect often resulting from insufficient pres- 
sure of pressure pad in camera gate. Screen image appears to 
"float" up and down . . . . . . .196 

FLUTTER. Effect produced by very quick variations in the 
speed of a sound recording medium. Similar to wow, but occurring 
as much faster irregularities ...... 260 

FOCAL LENGTH. Distance between the optical centre of a 
lens and the film plane, when the lens is focused on infinity. Focal 
length determines the scale of the image . . . . 23 

FOCAL PLANE. Position of the film in the camera. Sometimes 
indicated on the outside of the camera body by a reference mark 
for measurement of camera-subject distance in close shots . 23 
FOG. Veil effect caused by action of unwanted light on film. Can 
be caused by careless loading of camera in bright light. May also 
appear in stale film used after expiry date .... 20 

F.P.S. Abbreviation of frames per second, indicating running 
speed of film in camera or projector. Normal speed for silent films 
is 16, for sound films is 24 f.p.s, . . , . .129 
FRAME. Single picture in the series printed on a length of cine 
film; also the rectangular shape which bounds the viewfinder field 
of the camera and hence the picture on the screen . . 128 
FRAME LINE. Narrow line or area between two frames of 
motion picture film. Position of frame line relative to perforation 
holes depends on exact adjustment of the camera intermittent 
mechanism. There is no standard frame line position, and if a film 
is shot on different cameras, any variation will make constant 
adjustment of projection framing necessary . . .128 
FRAMING. Adjustment of the gate mask on a projector to 
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obscure the film perforations. Also known as racking. The term is 
sometimes used as a synonym for composition . . . 248 
FULL STRIPE. Magnetic stripe occupying full width of un- 
perforated edge of 16 mm. single perforation film . . 5272 
GATE. Component in camera and projector which holds each 
frame flat and momentarily still behind the lens . . 128 
GAUGE. Measure of film width. The three gauges normally used 
by amateurs are 16 mm., 9.5 mm. and 8 mm. ... 50 

HALATION. Halo effect sometimes seen in the neighbourhood 
of very bright subjects. Caused by the reflection of scattered light 
from the back of the film base ..... 64 

HALF-STRIPE. Half track magnetic coating applied to a 
1 6 mm. sound film to cover half the optical sound-track. Either the 
optical or the magnetic track can thus be reproduced at will 272 
HIGH-ANGLE SHOT. Shot filmed with camera in elevated 
position, aimed downwards at the subject. Often used to make sub- 
ject appear insignificant . . . . . . 38 

HUMIDIFIER. Moistened pad in film cans to prevent the film 
from becoming too brittle ...... 68 

HYPERFOCAL DISTANCE. Distance from the camera to 
the near limit of sharp focus when the lens is focused on infinity. 
If the lens is focused on the hyperfocal distance, depth of field 
extends from half the hyperfocal distance to infinity . . 27 
INDUCTION MOTOR. Electric motor running at a speed 
largely but not entirely determined by the mains supply frequency. 
Commonly used on tape recorders and sound projectors . 263 
INSERT. Close-up of letter, newspaper headline, clock face, etc., 
which, by its very nature, can be filmed at any time and inserted 
in previously exposed material . . . . .115 

INTERCUTTING. See cross-cutting. 

INTERIOR. Shot filmed indoors, often with artificial light 95 
INTERMITTENT MECHANISM. Film transport mechan- 
ism which advances the film one frame at a time in the camera or 
projector . . . . - - - .128 

IRIS DIAPHRAGM. See diaphragm. 

JACK. Male connecting plug, commonly used for input and out- 
put on tape recorders and sound projectors . . . 263 
JAMMING. Camera mechanism failure, often due to defect in take- 
up mechanism causing film to pile up and block the mechanism 20 
JUMP CUT. Jarring transition from one short to another in 
which, for example, an actor's position appears to change sud- 
denly 2 3 
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KELVIN DEGREES. Units on the absolute scale of tempera- 
ture. Equal to degrees centigrade plus 273. Named after a notable 
physicist and used for measuring colour temperatures of light 
sources ......... 102 

LAP DISSOLVE. Obsolete name for dissolve, q.v. 
LEADER. Strip of film at the beginning of a spool used for loading 
or threading into the camera or projector. The length may vary 
from 3 to 5 feet ..... ... 20 

LEVEL SYNCHRONIZATION. Placing of synchronizing 
marks on separate strips of 16 mm. picture and optical sound film, 
so that the record of a sound appears immediately opposite the 
corresponding picture. (As opposed to printing synchronization, 

q-v.) . 277 

LIP SYNCHRONIZATION. Synchronization of sound with 
film, accurate to a fraction of a second, so that visible lip movements 
exactly correspond to the sound . . . . .261 

LIVE RECORDING. Recording of dialogue and other sound 
made while a scene is actually being filmed. Also known as direct 
recording ......... 278 

LOCATION. Natural setting, usually out of doors and away from 
the studio, where the shots for a film are taken . . . 123 
LONG SHOT (L.S.). Shot in which the camera is, or appears 
to be, at a considerable distance from the subject. A human figure 
would occupy less than one third of the height of the picture 35 
LOW ANGLE SHOT. Shot obtained by placing the camera 
low down and aiming upwards. Subject can be made to look either 
menacing or absurd ....... 38 

MAGAZINE. Special type of film cassette for the instantaneous 
loading or unloading of a camera in daylight. Often incorporates 
part of the intermittent mechanism . . . . . 54 

MAGNETIC RECORDING. Sound recorded as variations 
in magnetization of particles in an iron oxide coating on film or 

tape 263 

MA I N T I TL E . Opening title bearing the name of the film 1 58 
MARRIED PRINT. Print of a sound film (usually 16 mm. 
optical sound), incorporating both picture and sound track. Ob- 
tained in laboratories by printing picture and sound negatives 
separately and in succession on to same positive strip . . 278 
MASTER RECORDING. Complete sound record, usually 
on magnetic tape, from which the final recording is later 
prepared . . . . . . . . .278 

MATTE. Mask placed in front of camera lens to blank out part 
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of the scene. Available in standard shapes, e.g. binoculars, keyhole, 

etc 184 

MATTE BOX. See effects box. 

MEDIUM SHOT (M.S.). Shot which in effect is midway 

between a dose-up and a long shot, q.v. .... 36 

MIX. See dissolve. 

MIXING. Combination of sounds or recordings so that they can 
be reproduced simultaneously through one reproducing system 278 
MONTAGE. Film sequence designed to suggest rapid passage 
of time and/or events, using technique of rapid cross-cutting or a 
succession of dissolves . . . . . . .227 

NARROW GAUGE. Films and apparatus not of the standard 
35 mm. type, i.e. 8, 9.5 and 16 mm. .... 50 

NEGATIVE FILM. Film stock, available only in 16 mm. 
gauge, which is developed to a negative (as in still photography), 
and from which separate prints must be made for projection. 
Initially much more expensive than reversal film, negative stock 
becomes economic when many prints are reqired . . 61 
NEUTRAL DENSITY FILTER. Neutral grey filter used to 
reduce the light passing through a lens without affecting its colour. 
Used either to avoid over-exposure, or to reduce depth of field by 
permitting the use of a larger aperture .... 75 

NON-SYNC. Recording reproduced without provision for pre- 
cise synchronization with the film . . . . .261 

OPTICAL RECORDING OR TRACK. Sound photo- 
graphically recorded on the unperforated margin of 16 mm. film. 
The track modulates the light passing through it from a special 
lamp and the impulses are electrically converted into sound. 
Available also on library prints of 9.5 mm. film . . 272 
OPTICALS. Special effects, e.g., dissolves and fades, made by 
processing laboratories on an optical printing machine after the 
scenes have been photographed normally. Available for 16 mm. 

film .182 

PAN. Pivoting movement of camera, while running. . 44 
PANCHROMATIC. Black-and-white film able to reproduce 
the colour values of a natural subject in the correct relative tones of 
neutral grey. Most black-and-white films for camera use are 
panchromatic ..... *4 
PARALLAX ERROR. Error in camera centring due to dis- 
placement of finder relative to camera lens. Results in the finder 
showing a slightly different view from that recorded on the film. 
Of significance only at distances below 6 feet 33 
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PERFORATIONS. Holes in cine film by which it is driven 
through camera and projector. 8 mm. film is perforated down one 
side at intervals of 3.81 mm.; 9.5 mm. is perforated in the centre; 
1 6 mm. film is perforated on both sides (silent film) or on one side 
only (sound film), both at intervals of 7.62 mm. . . 50 
PERSISTENCE OF VISION. Inability of the human eye 
to separate individual images appearing in rapid succession. This 
makes the illusion of movement possible in motion pictures 234 
PHOTO-ELECTRIC CELL. Light-sensitive device used both 
in exposure meters and sound heads of optical cine projectors 78 
PHOTOFLOOD. Incandescent lamp designed to emit specially 
bright light for brief periods through over-running . . 96 
PLAYBACK. Shooting of motion picture to accompaniment of 
previously recorded music, which is then matched to the picture 
at the editing stage. The converse of post synchronization . 261 
POLARIZING FILTER. Filter designed to eliminate un- 
wanted reflections from non-metallic surfaces in black-and-white 
and colour photography. In colour photography polarizing filters 
can render the sky tone darker. Also used in projection of stereo- 
scopic films. There each image is projected through an appropriate 
filter, and the spectators wear spectacles with glasses adjusted 
so that each eye only sees the image intended for it. . . 74 
POST-SYNCHRONIZATION. Recording of dialogue and 
other sound after production so that it matches the action and 
lip movements in the film . . . . . .261 

PRESSURE PLATE OR PAD. Camera and projector com- 
ponent holding the film accurately in the focal plane. It forms part 
of the gate ......... 128 

PRINTING SYNCHRONIZATION. Placing of synchroniz- 
ing marks on separate 1 6 mm. picture and optical sound negatives, 
so that the latter is 26 frames in advance of the former, as required 
for projection. See also level synchronization . . . 277 
RECORD-PLAYBACK HEAD. Electro-magnet which serves 
either to produce or detect local magnetization on tape or striped 
film .......... 263 

REEL. Spool of film or tape. A typical standard film projection 
spool holds 400 feet of 16 mm. film, giving a running time of 16 
minutes at 16 f.p.s., or n minutes at 24 f.p.s. A standard 7 inch 
diameter tape reel holds 1,200 feet of J inch magnetic tape . 240 
REGISTRATION. Accurate positioning of separate objects or 
drawings designed to be filmed in superimposition or succession 214 
REVERSAL FILM. Film designed for processing so that it 
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produces a positive image on the original strip used in the camera. 
Most amateur filming is done on reversal stock ... 58 
REVERSE MOTION. Recording of scene with camera held 
upside down for trick effect; and in animation. The film is then 
turned round at the editing stage, and when projected presents 
the picture in reverse motion. Not recommended for 8 mm. work, 
as the image is laterally reversed on projection . . .190 
ROLL-UP TITLE. Lettering attached to drum with horizontal 
axis, which when revolved makes text appear to pass up the screen. 
Also known as running title . . . . . .170 

ROUGH CUT. Preliminary rearrangement of motion picture 
shots in editing, before their lengths are accurately adjusted 220 
R . P . M . Abbreviation of revolutions per minute, commonly re- 
ferring to speed of gramophone records, e.g., 33^-, 45, 78 r.p.m. 
Camera and projector speeds are measured in frames per second 
(f.p.s.), tape speeds in inches per second .... 274 

RUSHES. Lengths of processed film viewed before editing, 
immediately the film is returned from the processing laboratories 220 
SCENARIO. Obsolete term for film script . . 123 

SCENE. Part of action which may be recorded in a single 

shot 125 

SCHEINER. System of film speed measurement, formerly com- 
mon on the Continent of Europe ..... 62 

SCRIPT BREAKDOWN. Analysis of film script in terms of 
scenes with the same locations, sets, properties, etc. These will then 
be filmed in sequence, and rearranged in the order of the shooting 
script at the editing stage . . . . . .125 

SERIES-PARALLEL SWITCHING. Method of connecting 
lamps for easy change-over from series to parallel wiring. In the 
series position, lamps, if identical and connected in pairs, burn at 
reduced intensity and have prolonged life; in parallel position they 
give full intensity . . . . . - - .100 

SETTING (LENS). Clearance between rear flange of lens and 
film plane in camera. Standard setting (type D) for 8 mm. cameras 
with interchangeable lenses is 0.484 (12.29 mm.). Standard setting 
(type C) for 16 mm. camera is 0.690 inches (17.52 mm.). The type 
C mount is also used on many 9.5 mm. cameras . .138 
SEQUENCE. Phase in the development of the film story, 
roughly equivalent to the chapter in a novel . . . 123 
SHOOTING SCRIPT. Story of the film in its final form, con- 
taining details of action, shot by shot, together with setting and 
camera positions . . . .125 
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SHOT. Part of the action recorded on film with the camera 
running, or appearing to run, continuously . . . 125 
SIGNAL/NOISE RATIO. Relationship of sound level on 
reproduction (in a tape recorder or other sound equipment) to 
extraneous noises due to hiss and other unwanted reproduction 
sounds ......... 276 

SLOW MOTION. Apparent slowing down of action on the 
screen achieved by filming at an increased camera speed and 
projecting the film at normal speed . . . . .187 

SOUND DRUM. Large roller carrying the film in a projector 
at the point where the sound track is scanned . . . 235 
SOUND HEAD. Component of projector or magnetic tape 
reproducer which reproduces the magnetic or optical sound 
recording ......... 235 

SPLICING. Process of joining up strips of film by means of film 
cement. For best results and rapid work a suitably designed splicer 
is used ......... 220 

START MARKS. Marks on film and disk or tape enabling the 
picture to be started in close synchronization with the sound 264 
STOCK. Motion picture film before exposure . . 50 
STOP MOTION. Procedure of stopping the camera (while 
mounted on a firm support) in the middle of a take, making some 
change in the scene, and continuing shooting. Used for sudden 
appearances or disappearances of actors or objects, and similar 
trick work ......... 189 

STRIPE. Magnetic coating applied to one or both margins of a 
film and used for recording sound ..... 268 

STROBOSCOPIC DISK. Rotating arrangement of dark and 
light radial lines which appear stationary when illuminated by 
light flickering at a related frequency. Used to maintain projector 
and tape recorders in synchronism ..... 266 

SUB-TITLE. Explanatory title commonly incorporated in a 
silent film either to replace dialogue or to bridge a gap in the 
story . . . . . . . . .170 

SUBTRACTIVE COLOUR PROCESS. Principle of 
colour photography in which any particular colour is formed by 
the absorption or subtraction of its complementary colour from 
white light. E.g. yellow is produced by filtering out the blue rays 
from white light, yellow therefore equals white minus blue. All 
modern motion picture colour film reproduces colours by the 
subtractive principle ....... 64 

SUPERIMPOSITION. Recording of separate images on the 
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same strip of film. Requires accurate registration of images, and 
back winding of camera between shots . . . 195 

SUPPLEMENTARY LENS. Positive lens placed before 
camera lens for filming at close distances . . . .145 

SYNCHRONIZATION. Accurate co-ordination between 
sound and its relevant picture . . . . . .266 

SYNCHRONOUS MOTOR. Electric motor which runs at a 
speed determined solely by the mains supply frequency. Used in 
high quality projectors and tape recorders . . . 263 
TAKE. One recording of a shot. One shot is often filmed several 
times and the best take selected . . . . .125 

TAKE-BOARD. Board on which scene numbers are recorded 
and filmed before each take. This information is of great use to the 
editor when subsequently identifying and assembling the scenes 280 
TAKE-UP. A reel or core winding up film or tape after it passes 
through camera, projector, or magnetic recorder mechanisms 15 
TAPE. Narrow plastic or paper ribbon, commonly J inch wide, 
coated with iron oxide and used for magnetic recordings . 263 
TELEPHOTO LENS. Lens that reproduces the image on a 
larger scale than a normal focus lens, without moving the camera 
closer to the subject ....... 26 

TEMPO. Impression of pace in a film created by the relative 
length of each shot within a sequence and by the speed of the 
action within a shot ....... 232 

THROW. Distance from the projector to the screen . 239 
TIME LAPSE. An extension of fast motion, with single frames 
being exposed at long intervals to show movement that is normally 
too slow to observe visually (e.g. the growth of a plant, opening of 
a flower, etc.). Usually requires complex timing apparatus . 193 
TITLE. Lettering of any kind, either explanatory or in the form 
of dialogue in silent films . . . . . 158 

TRACKING SHOT. Shot from a camera that is travelling 
forwards, sideways or backwards. Often used to follow moving 
subjects. A similar, but not identical, effect is produced by a variable 
focus or zoom lens with a fixed camera position ... 47 
TRAILER. Blank film at the end of a reel in either camera or 
projector .......-- 20 

TREATMENT. Story of a film in its preliminary form visualized 
in pictorial terms, but not yet worked out in technical details 123 
TURRET. Rotating or sliding mount on the front of a cine camera 
carrying 2, 3, or 4 lenses and sometimes also their associated view- 
finders. Enables the desired lens to be quickly broughtinto position 140 
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TWIN-TRACK RECORDER. Magnetic tape recorder in 
which less than half the width of the tape is used at once so that 
interchange of the spools enables a second recording to be made on 
the same length of tape ....... 263 

ULTRA-VIOLET RADIATION. Invisible rays, by which 
all films are strongly affected. Causes haze in distant shots and 
bluish cast on colour film . . . . . . 73 

VARIABLE AREA RECORDING. 16 mm. optical sound 
recording in which the track consists of clear and opaque areas, the 
complementary widths of which vary from point to point along 
the track ......... 273 

VARIABLE DENSITY RECORDING. 16 mm. optical 
sound recording in which the light absorption of the constant width 
track varies from point to point . . . . .273 

VARIABLE FOCUS. Lens of continuously variable focal 
length, commonly described as a zoom lens. The term should not be 
confused with focusing, which is the opposite of 'fixed focus . 140 
VIGNETTING. Dark border surrounding image, often caused 
by use of excessively long lens hood on camera . . 1 53 

WIDE-ANGLE LENS. Lens of shorter focal length than normal, 
covering a large subject area . . . . . . 26 

WIPE. Transition from shot to shot in which a line appears to 
pass across the screen pushing off the first shot and revealing the 
second shot ........ 183 

WORK PRINT. See cutting copy. 

WOW. Slow wailing effect produced by uneven movement of a 
recording medium during sound recording or reproduction. Often 
caused by uneven transmission in the motor drive . . 263 
ZOOM. Change in apparent distance between camera and sub- 
ject, effected by a variable focus lens, during actual filming. See 
variable focus . . , . . . . . .140 
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FOCAL BOOKS ON CINE AND SOUND 



THE SIMPLE ART OF 
MAKING FILMS 

By Tony Rose 

In this book the secrets of making good films are 
uncovered step by step. It provides in the lan- 
guage of the amateur, the simple technical facts 
that every owner of a cine camera needs to 
know. In addition it describes the application of 
technical refinements such as editing, lighting, 
titling and special effects. By studying it the 
reader can acquire the skill that makes the 
difference between good and bad amateur films, 
and can learn the wider use of methods avail- 
able to amateurs. 
256 pp., 80 ///us. Price 25/- 

THE TECHNIQUE OF 
FILM MUSIC 

By John Huntley end Roger Manve// 
Addressed not only to all film-makers, com- 
posers and musicians, but also to everyone 
interested in the art and craft of the film. After 
describing the part music has played in the 
development of both silent and sound film, the 
book examines in detail outstanding examples of 
composition in every kind of film feature, 
documentary and the various fields. In most 
cases the composers involved have worked with 
the writers, and also contributed their personal 
views. The book is fully illustrated and also 
contains a special section on the recording of 
music for films. There is a fifty-page list of 
recordings from film music available on disc in 
Britain and the United States. 
304 pp., 276 ///us. Price 42/- 

(U.S.A. price $9.00) 

TELEVISION 

IN THE MAKING 

Edited by Paul Roth a 

A comprehensive survey of the fields opening up 
in the world t of television, each aspect covered 
by an authority on his subject. Of interest to all 
readers who wish to keep abreast of modern 
developments and of great practical help to the 
man directly concerned with television. 
2 /6pp., 6 diag. Price 25f- 

THE ALL-IN-ONE 

TAPE RECORDER BOOK 

By Joseph M. Lloyd 

Magnetic tape recording is the key to a new 
world of interest, entertainment and creative 
expression. This book tells you how a tape 
recorder works, how it is constructed, how many 
kinds there are to choose from and how to choose 
the right one for you. It deals with all the 
techniques for recording from microphone, radio 
and discs. It shows you how to start and run your 
tape library, introduces you to all the tape 
editing tricks and gives you a basic course in 
high fidelity equipment. There is practical 
advice on maintenance and fault-finding, and 
a comprehensive glossary of terms associated 
with tape recording and sound reproduction. 
192 pp.. ISO Hlus. Price 12(6 

(U.SA price $2.95) 



THE TECHNIQUE OF 
FILM EDITING 

Compiled by Karel Reisz 

The problems of editing are the central problems 
of film production. But until this book was 
written there existed no objective survey of the 
subject and no practical guide for film editors. 
To meet this need the British Film Academy set 
up a committee of ten experienced film-makers 
and asked them to pool their knowledge. The 
outcome is a symposium of their views illus- 
trated by practical examples from famous films 
and a discussion of the day-to-day problems 
which may arise in filming. 
288 pp., 189 ///us. Price 30 /- 

(USA. price $7.50) 

THE TECHNIQUE OF 
FILM AND TV MAKE-UP 

By Vincent J-R. Kehoe 

Though primarily for the professional make-up 
artist, this book will prove of value also to the 
amateur. It explains the use of the latest techni- 
ques, both British and American, in black-and- 
white and colour films, with step-by-step illus- 
trations, and gives the names of British products 
corresponding to solely American goods, al- 
though most materials are common to both 
countries. Make-up for the stage and for photo- 
graphic illustration is also covered, and there is a 
section dealing ^ with the modern scientific 
methods of making prosthetics. Written by an 
artist who has supervised the make-up in over 
3, poo films and television shows, this manual 
will be an inexhaustible reference book. 
264 pp., 280 ///us. Price 42f- 

(U.S.A. price $9.00) 

FOCAL 
CINE CHART 

By W. D. Emanuet 

The right exposure with any film in any light: 
change of stop for different camera speeds and 
shutter openings; filter data; close-up data; 
minimum length for panoramas; projection 
data; depth of field tables; hyper-focal dis- 
tances, faults in cine work, 
12 pp., 2 computing discs Price 5/- 

THE 

GRUNDIG BOOK 

By Frederick Purves 

This book is written for everybody who either 
owns or would like to own a Grundig tape 
recorder. It takes you by easy stages through the 
principles, the basic parts of the Grundig and the 
functions of its controls. It lists the principal 
features of all Grundig models and accessories. 
Recording procedure is described and illus- 
trated, fully, from the basic methods of record- 
ing from microphone, radio or gramophone to 
the fascinating techniques of <r dubbing" and 
mixing. Here is how to edit tape, how to play 
tape tricks, how to build your tape library, how 
to add extra equipment, how to use the acces- 
sories to give your records a professional finish. 
200 pp., 90 ///us. Price / 2/6 

(U.S.A. price $2.95) 
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FOCAL CINEBOOKS 
HOW TO FILM 

By G. Wain 

Be store your pictures come out sharp and make 
sense without explanation. 

HOW TO DIRECT 

By Tony Rose 

Keep an eye on running length and ensure 
proper continuity of action. 

HOW TO MAKE 8 mm. FILMS 

By N. Bau 

They are inexpensive, but you still need to 
know their -ways and means. 

HOW TO ADD SOUND 

By D. M. Neale 

The many -ways in which the amateur cine 
enthusiast can turn his silent films into talkies. 

HOW TO 
CARTOON 

By J. Ha/os and B. Privett 

Cartoon films are easy magic: paints, brush and 
scissors, and the simplest camera technique. 

HOW TO EDIT 

By H. Baddeley 

A few rules and a little skill will bring real sense 
to almost any jumble of pictures. 

HOW TO TITLE 

fly L F. Minter 

How to design and lay out a title, how to draw 
or paint it, how to photograph it. 

HOW TO FILM INDOORS 

By L. F. Minttr and . J. Chard 
Explains the practical problems of lighting and 
all other aspects of indoor filming. 

HOW TO MAKE CINE GADGETS 

ByH.Wa/den 

There is a gadget here for almost any movie- 
making job that matters. 
120-184 pp., 55-146 dlag. Price 10/6 each 

HOW TO USE 9.5 mm. FILM 

By D. M. Neale 

Ideas, experience and advice for films that cost 
no more than a few snaps. 

HOW TO USE COLOUR 

By C. L. Thomson 

What materials to choose, how to expose, how 
to use lighting, indoors and out. 

HOW TO CHOOSE MUSIC 

By F. Rowlings 

A comprehensive guide to recorded music and 
to the use and care of reproducing equipment. 



HOW TO 
PRODUCE EFFECTS 

By Julien Counter 

How to play with exposure, focusing, definition, 
lenses, speeds, distortion, filters and chemical 
treatment. 

HOW TO DO TRICKS 

By Julien Counter 

Shows how a cine trickster must be something 
of an artist and of a technician. 

HOW TO ANIMATE CUT-OUTS 

By C. H. Barton 

An effective method of making cartoons with- 
out using large numbers of drawings. 

HOW TO SCRIPT 

By Oswell Blakeston 

Translate a thought into a picture and string 
cine shots into a story that flows. 

HOW TO WRITE FILM STORIES 

By Richard Harrison 



Adapt your thinking and your creative 
to suit the special needs of the film. 



energies 



HOW TO WRITE 
COMMENTARIES 

By M. Kirsch 

A guide to the use of commentary in films; how 
to write, add and speak it. 

HOW TO PROCESS 

By Leslie Wheeler 

If you can process ordinary film you can process 
cine film with very little equipment. 

HOW TO PROJECT 

By Norman Jenkins 

The choice of the right projector the right 
screen, the right seating plan. 

HOW TO ACT 

fly Tony Rose and Martin Benson 
Every move and gesture of the film actor must 
be suited to the needs of the camera. 

HOW TO FILM CHILDREN 

By Marcel Natkin 

Make films of children that the parents, friends 
can view with delight and not just politeness. 

HOW TO MAKE HOLIDAY 
FILMS 

By H. Baddeley 

Holidays will last a lifetime if you capture their 
sparkle, warmth and colour in your films. 
120-184 pp., 55-146 diag. Price 7/6 each 



(U.SA price $/.75-$2.50) 
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MANUALS OF PHOTO TECHNIQUE 



EXPOSURE 

By \V. f. Berg 

Any exposure will yield results but only correct 
exposure the perfect result. This work shows up 
the interdependence of equipment, materials, 
lighting conditions and subject matter. It is a 
key to craftsmanship, technical skill and creative 
scope. 

448 pp., 200 ///us., 2nd e</. Price 2 / /- 

(USA price $5.00) 



DEVELOPING 

By C. L Jacobson 

250 formulae and tables with all the methods 
of their purposeful application. This is the best 
text- and reference-book on the basic facts 
and every practical aspect of negative proces- 
d after-treatment. Complete and up to 



sing an 

date. 

328 pp., ISO illus., 14th ed. 



Price /9/6 
(USA price $4.95) 



PHOTO TECHNIQUE 

By H. \. Walls 

A concise text-book to serve the intelligent 
photographer, concerned with basic facts, first 
principles and sound methods. A summary yet 
precise introduction to the whole span of 
recording an image from the action of light to 
the working of cameras. 

384 pp., 305 lllus. Price 25]- 

(U.S.A. price $4.50) 



COLOUR PRINTS 

fly Jack H. Coote, F.R.P.S. 

Goes into the methods of making colour prints, 
covering in detail negative-positive processes 
such as Agfacolor, Pakolor, Gevacolor, Syntha- 
color, as well as traditional procedures for 
producing good prints, from carbro and dye 
transfer to Duxochrome and less known toning 
and stripping processes. 

328 pp., 4 colour p/ote*, 40 dlags. Price 25/- 

(U.S.A. price $4.95) 



COLOUR SEPARATION 
NEGATIVES 

By Philip Jenkins 

An experienced technician explains fully the 
art of colour printing by way of separation 
negatives. Covering from both theoretical and 
practical angles the equipment, materials, 
techniques and procedure for separation nega- 
tives from the subject or from colour trans- 
parencies. 

272pp., HSillus. Price 42}- 

(U.S.A. price $8.50) 



OPTICS 

By Arthur Cox 

The lens is the most precious part of any 
camera. Lenses may look alike yet vary im- 
mensely. So it pays to know how they work 
and how to handle them. This world-famous 
book lists, explains and evaluates every modern 
lens. 

376 pp., 352 if/us., / Ith ed. Price 17/6 

(U.S.A. price $5.75) 

ENLARGING 

By C. /. Jacobson 

To produce the right print of the right negative 
requires the right technique. This book shows 
how to choose and use enlarging equipment 
and materials so as to achieve perfect results. 
This standard work is comprehensive, clearly 
reasoned and full of common sense. 
3/2 pp., /20 i//us., /6th ed. Price I? f6 

(U.S.A. price $4.50) 

RETOUCHING 

By 0. R. Croy 

When it is done at all, retouching must be done 
well. It is an art in itself. What to retouch and 
how to do it, which tools and methods will cope 
with any particular case, only experience will 
tell. This book passes it on, illustrating every 
step. 

200 pp., 304 i//us., 2nd ed. Price /7/6 

(U.S.Apr/ce$4.50) 

SENSITOMETRY 

By L. Label and M. Dubois 

Explains the basic facts about emulsions and 
their properties; and covers the apparatus and 
methods used in measuring these properties in 
a laboratory, as well as their practical applica- 
tions to colour, sound recording and advanced 
photographic problems. 

264 pp., /02 illus. Price 25 /- 

(OS.A. price $5.00) 

STEREO PHOTOGRAPHY 
By K. C M. Symons, O.LC, M././.A. 
To meet today's increasing interest in this 
subject, this book covers the underlying prin- 
ciples of stereo photography with ordinary and 
stereo cameras, including stereo miniatures and 
stereo attachments. It also gives practical advice 
on making stereo slides, prints, viewing and 3-D 
projection. 

224 pp., 80 lllus. Price 251- 

(U.S.A. price $5.00) 

COLOUR 
FILMS 

By C. Leslie Thomson 

In his new work, the author deals with all the 
aspects of working with colour films. The 
present volume covers negative as well as 
reversal materials, and includes topics such as 
exposure, processing, manipulation, as well as 
full recommendations on how to get the best 
out of any colour films. 

296 pp., /50 illus. Price 42/- 

(U.S.A. price $7.95) 
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THE FOCAL 

ENCYCLOPEDIA 

OF 

PHOTOGRAPHY 

2,000 articles: I million words 
1,468 pages, 385 photographs, 1,500 diagrams 

Bound burgundy buckram, stamped silver 

Price 5 5s. 
(U.S.A. price $20.00) 

THE FOCAL ENCYCLOPEDIA will do the job of a whole 
library. This single volume holds the right answers to any question 
on photography ready for prompt reference. It contains more 
information than many books put together. Much of it could not 
easily be found elsewhere. A great deal of it has never been published 
before. 

THE FOCAL ENCYCLOPEDIA covers completely the vast 
technology of photography and follows up all its uses for picture 
making. It defines terms, identifies personalities and quotes rules. 
It recalls past developments and records the present state of pro- 
gress all over the world. It sums up scientific theory and instructs 
in up-to-date practice. It presents all the facts that matter, explains 
"why" and shows * e how". It hands out advice based on first-hand 
knowledge, expert skill and reliable authority. 

THE FOCAL ENCYCLOPEDIA is specially written in plain, 
readable and commonsense English. It was carefully planned and 
set out in alphabetical order for easy reference. You will be able 
to find, instantly master and put to good use, all the information 
you need from whatever angle you look for it. 

THE FOCAL ENCYCLOPEDIA is the only work of its kind in 
the world. A unique, up-to-date and universal source of photo- 
graphic knowledge and an unfailing tool of practical help to any 
photographer, student of photography, professional and amateur, 
advanced and beginner alike. 

THE FOCAL ENCYCLOPEDIA can take the place of a photo- 
graphic library; and no library is complete without it. 

See it at your bookse//er's or photographic dealer's or write for full prospectus to 

Focal Press 
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ALL-IN-ONE CAMERA BOOK, Emonue/ 10/6 

ALL-IN-ONE TAPE RECORDER BOOK, Lloyd 12/6 

ALL THE PHOTO-TRICKS, Smith 17/6 
AMATEUR CARBRO COLOUR PRINTS, 

Hanworth 12/6 
AMATEUR DYE TRANSFER COLOUR PRINTS, 

Hanworth 1 5/- 

BIRD PHOTOGRAPHY, Warham 25/- 

CLOSE RANGE PHOTOGRAPHY, Adorns 2I/- 
COLOUR BOOK OF PHOTOGRAPHY, 

Lore//e 15/6 

COLOUR FILMS, Thomson 42y '- 

COLOUR PRINTS, Coote 25/- 

COLOUR SEPARATION NEGATIVES, yenkins 421- 

COMPLETE ART OF PRINTING, Cray 21 /- 

CONTAFLEX WAY, Freytag 25/- 

CONTAX WAY, lacobson 2I/- 

DEVELOPING, Jacobson 19/6 
ENCYCLOPEDIA OF PHOTOGRAPHY 5 5s. 

ENLARGING, Jacobson 17/6 

EXPOSURE, Berg 21 /- 
FILMSTR1P & SLIDE PROJECTION, Kidd & Long 7/6 



GLAMOUR IN YOUR LENS, Macgregor 
GRUNDIG BOOK, Purves 
HOW PHOTOGRAPHY WORKS, Walls 
LEICA WAY, Matheson 

LIGHTING FOR PHOTOGRAPHY, Nurnberg 
LIGHTING FOR PORTRAITURE, Nurnberg 
MAKING AN EN LARGER, Wadenoyen 
MY WAY WITH THE MINIATURE, Vining 
PHOTO TECHNIQUE, Waffs 
PHOTOGRAPHIC OPTICS, Cox 
PHOTOGRAPHIC PILGRIM'S PROGRESS 
PHOTOS EDITORS WILL BUY, Spi/fman 
PICTURE-MAKING WITH THE REFLEX, 

Newcomte 

POSING PATTERNS, Broome 
PROGRESS IN PHOTOGRAPHY, 1955-1958 
RETINA WAY, Croy 
RETOUCHING, Croy 
ROLLE1 WAY, Mannheim 
SENSITOMETRY, Lobe/ ancf Dubois 
SIMPLE ART OF MAKING FILMS, Rose 
STEREO PHOTOGRAPHY, Symons 
SUCCESSFUL COLOUR PHOTOGRAPHY, 

Thomson 
SUCCESSFUL FLASH PHOTOGRAPHY, 

TECHNIQUE OF FILM ANIMATION, 

Hafas & Manvell 

TECHNIQUE OF FILM EDITING, Reisr 
TECHNIQUE OF FILM MAKE-UP, Kehoe 
TECHNIQUE OF FILM MUSIC, Huntfey, Mangel 
TELEVISION IN THE MAKING, Rotha 
35 MM. PHOTO TECHNIQUE, Newcombe 
WEDDING PHOTOGRAPHY, Catling 

FOCAL CINEBOOKS 

HOW TO FILM HOW TO USE 9.5 mm. FILM- 
HOW TO MAKE 8 mm. FILMS HOW TO USE 
COLOUR HOW TO CHOQSE MUSIC HOW 
TO PRODUCE EFFECTS HOWTO DO TRICKS- 
HOW TO CARTOON HOW TO ANIMATE CUT- 
OUTSHOW TO SCRIPT HOW TO WRITE 
FILM STORIES HOW TO WRITE COMMENT- 
ARIESHOW TO PROCESS HOW TO EDIT 
HOW TO TITLE HOW TO PROJECT HOW 
TO ACT HOW TO FILM CHILDREN HOW TO 
MAKE HOLIDAY FILMS HOW TO FILM 1N- 



12/6 

\2/6 
421- 
25/- 
21/- 
2I/- 
4/6 
19/6 
25/- 
17/6 
12/6 
19/6 

2I/- 

35?- 

soy- 

2I/- 
17)6 
25/- 
251- 
25/- 
25/- 

9/6 
9/6 

421- 
30?- 
42?- 
/ 42/- 
257- 
19/6 
7/6 



DOORS HOW TO DIRECT HOW TO ADC 
SOUND CINE GADGETS EACH IO/> 

FOCAL CAMERA GUIDES 

BOLEX 8 mm. CONTAX CONTINA - 
EDIXA REFLEX LEICA PAXETTE - 
RETINA RETINA REFLEX ROLLEIFLE> 
SILETTE EACH 9/< 

BALDESSA BOLEX H CONTAFLEX - 
G.B.-B. & H. 624 IKOFLEX IKOPHOT 
ISOLETE MINOX MOVIKON RE 
TINETTE ROBOT ROLLEICORD 
SPORTSTER VITO B EACH 7/< 

EXAKTA 35 mm. MICROCORD VITESSE 

EACH 6/t 
NETTA REG U LA SUPER IKONTA 

EACH 5/t 

COLORSNAP FULL-VUE ILOCA 
KARAT EACH 4/6 

FOCAL PHOTO GUIDES 

I. FOCUSING 2. THE LIGHT 3. FILTERS 
4. PORTRAITS 5. EXPOSURE 6. TAKING 
ACTION 7. LANDSCAPES 8. FORMULAE 
9. DAYLIGHT INDOORS 10. IMPROVING 
NEGATIVES I I. WINTER PHOTOGRAPHY 
12. TRACING TROUBLES 13. ONE LAMP 
ONLY 14. THE SECOND LAMP 15. COM- 
POSITION 16. IMPROVING PRINTS 17. 
AGAINST THE SUN 18. IN THE GARDEN 
19. COPYING 20. MAKING ENLARGEMENTS 
21. DEVELOPING 22. ARCHITECTURE 
23. SELLING PHOTOGRAPHS 24. SPORTS 
AND GAMES 25. PICTURES IN TOWN 26. 
CHILDREN OUTDOORS 27. CAMERAS 28. 
CATS AND KITTENS 29. DOGS AND PUP- 
PIES 30. CHILDREN INDOORS 3 1 . MOTHER 
AND CHILD 32. LIGHTING FOR GLAMOUR 
33. FLASH 34. NIGHT PHOTOGRAPHY 
35. CONTACT PRINTS 36. USING A MINIA- 
TURE 37. WEDDINGS 38. BABY 39. PRINT 
FINISHING 40. COLOUR 41. COLOUR 
OUTDOORS 42. COLOUR INDOORS 43. 
PORTRAITS IN COLOUR 44. BUILDING 
AN ENLARGER 45. MAKING CAMERA 
GADGETS 46. PROCESSING 35 mm. 
FILM 47. PARTIES AND GROUPS -48. IN 
THE HILLS 49. MAKING LIGHTING GAD- 
GETS 50. TRAVELLING WITH YOUR 
CAMERA 51. PHOTOGRAPHING SHOWS 
52. GREAT OCCASIONS 53. GLAMOUR 
IN COLOUR 54. CHILDREN IN COLOUR 
55. FLASH AND COLOUR 56. HOLIDAYS IN 
COLOUR 57. MAKING DARKROOM GAD- 
GETS 58. MAKING A FLASHGUN 59. RE- 
TOUCHING NEGATIVES 60. COLOURING 
PHOTOGRAPHS 61. BIRDS 62. SKIES AND 
CLOUDS 63. FIRST PHOTO STEPS 64. 
FILING NEGS. AND PRINTS 65. PRETTY 
GIRLS 66. MAKING ENLARGING GADGETS 
67. TABLE TOP 68. MOTOR RACING 
69. HORSES AND RIDERS 70. EXPOSURE 
METERS 71 SEA-SIDE 72. WINTER SPORTS 
73. INSECTS 74. FLASH AT HOME 75. 
TRAINS 76. COLOUR SLIDES 77. KODA- 
CHROME 78. GEVACOLOR 79. AGFA- 
COLOR 80. BUILDING YOUR OWN PRO- 
JECTOR 81. MAKING CAMERA SUPPORTS 
82. FERRANIACOLOR 83. PAKOLOR 84. 
ILFORD COLOUR EACH 2/6 



Please send me ^.<.,^* l . 

/ enclose Postal Order/Cheque ffciv. 

NAME... ,^w^ 

ADDRESS" . 




115 11 




8 



